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FOR  HEARING  AIDS  AND  ULTRA-MINIATURE  EQUIPMENT 


UTC  SmR  SuROwfKCr  units  hjvt  eiceptionptiy  high  efficiency  end  frequency  rjnge  in  the<r  ultra  mmieture 
\i;e  Tnif  has  been  effected  through  the  use  of  specialty  selected  H  perm  Alloy  core  material  and  special 
ndmf  methods  The  constructional  details  are  identical  to  those  of  the  Sub  Ouncer  units  described 
above  The  cu'ves  beiom  shc««  actual  charKteristiCS  under  typical  conditions  of  apphcat'On 
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fOR  HIAHING  AIDS  VIST  POCKET  R  A  D  lOS  . .  M I DG  E  T  DEVICES 

tffC  Wb  •ehcer  un.ts  fu<fii<  an  essential  requirement  for  m.n<atur  /ed  components  ha* 
mg  reijt  ve'v  h>gh  efficiency  and  *  de  frequency  response  Through  the  use  of  special 
nickel  -'on  core  materials  and  nind>ng  methods  these  m  n.ature  un. ts  he«f  per 
tOfmance  and  dependability  CharKlerist<cs  far  superior  to  any  other  comparab:e  terns 
They  are  deaf  for  hear-ng  aids  mmiatyre  rad>os  and  other  types  of  mm  ature  electronic  equ  pment 
The  CO'if  employ  automatic  «y«r  wnd  ngs  of  double  formei  «'re  m  a  molded  Nylon  bobbin  A-l 
■nsu  at'on  >%  of  ceMuiose  acetate  fou'  >nch  co>or  coded  heiible  'eadt  are  employed  secu'eiy  anchored 
mechar*<cally  fl‘>  mounting  *ac><<tes  a'c  provded  Since  th>s  nou'd  P'eCude  maa  mum  ftei.b>i«ty  in 
local  on  units  are  vacuum  mprygnated  and  doub't  nater  proof  sea'ed  ^h#  curves  be-ow  indicate 
the  eacehent  frequency  response  a«a  ab'c  A‘*ernate  Cur«es  a'e  shown  to  ndicate  ope'at  ng  charac 
terist  cs  •r'  •ar'Oui  tfP'Ca'  aup  .at  ons 


to  }  mterstiie/n  4.  .  tO  000  0  90  000  72*>  )A40 

‘SO)  Pefnlol-ne  .  *  .  10  000  Jmi  .»00  1)00  )0 

?4  000  I  4  mil  SOO 

to  4  Output  y  :  )0  000  I  0  mil  SO  1000  4  ) 

to  t  hfectii*  SC  Mt  at  1  m,  0  :  ...l:,  ohms  0  C  Res 

tot  output  .  If  100  000  Smil  60  1?S0  )l 

'impedance  ratio  s  f<ied  USO  1  for  SO  1  1  40  for  SO  )  Any  impedance  between  the  values  shown 

may  be  employed 
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Weight 


tUttUtOUMCIR  Ufllf 
Dimensions  t/16  a  T  4  •  ^ 'A 

We  fht  O;  b 


D  C 

Type  Application  level  Rri  Imp  in  Pn  Sec  Imp  Pn  Res  t«c  Res 

•Slot  input  4VU  .'OO  0  ?40  000  13  4  3700 

40  67  400 

ISO  7  interstjcf  \\  AvU  10  000  0  90  000  7S0  37SO 

•SSO)  P  ate  to  I  n,  70  V  U  10  000  3  mil  700  7600  3S 

?S  000  1  4  mil  SOO 

tSO  4  Output  70  V  U  30  000  1  0  mil  SO  7A7S  4  6 

ISOS  Reactor  SO  HV  at  1  m.l  OC  4400  ohms  D  C  Res 

iS0«  Ouptu!  ?0  »  0  1  JO  000  Vmil  60  4700  3  1 

•Impedance  ratio  >s  f'lfd  17S0  1  for  SSO  1  ISO  for  SSO  3  Any  mpedance  between  the  values  shown 
mav  be  employed 
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i  MAPPING  BRAIN  WAVES  .  .  COVER 

Tro*elin9  clectricol  potentiois  ore  studied  ol  various  po  nts  on  the  shull  by  meons  ol  cathode  roy  oppoiotus  ond 
electrodes  fastened  to  the  scalp  with  odhesivc.  Port  of  the  opporotus  used  by  Stontord  Goldmon  of  Syrocuse  Univer¬ 


sity's  Deportment  of  Electricol  Engineering  is  shown  (see  p  118) 

ELECTRON  MICROSCOPY  IN  THE  UNITED  STATES,  by  W.  MacDonald 

A  gross- roots  report  delineating  the  progress  of  perhaps  the  most  unigue  instrument  in  our  field 
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R  F  meosuring  equipment  directly  indicotes  admittance  of  antennas,  transmission  lines  and  components 
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Analysis  of  factors  involved  in  evaluating  optical  filters 
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with  new  marion 


ruggedized  instruments 


w  Marion  mtrfcrs  (Hermetically  5ii'alcd)  now  give  >ou  an 


e«ii'|>tionaU>  an  urate  and  sensitive  rru'ans  for  electrical  measurement  and 


nder  extreme  conditions  of  ShtKk.  Vibration,  Mechanical  Stress, 


Strain,  >X'raiher  Conditions  and  Climate.  This  is  hole  new  family  of  Ruggedized 


>ou  new'  freedom  of  application.  You  can  use  them 


never  before  dared  use  *'delica(e  instruments.’*  What’s  more 


meet  the  dimensional  requirements  of  JAN  1-6  and  are  completely 


inien hangeable  with  esisting  standard  JAN  IVz**  and  (>pcs 


ol 

N«i»4«u  aUt  SmUH 
1444 


hin  xm  nn-d  ru|;jccdi/tti  mrtrrt  for  ruKK^'d  applications;  J 
when  >ou  nt-rd  cpccial  meter,  for  epetial  application,.  »hen  a 
>ou  nerd  hrllrr  meter,  for  any  application  .  .  .  call  on  Marion 
—  the  name  that  mean,  the  mntt  in  metrrv 

Send  for  your  free  copy  of  our  b«M>klct  on  the  Net*'  Marion  #  ^ 
RuKf(edi/ed  In,trument,  today.  Marion  Eleitrical  ln,trument 
C  ompany.  Manchecter,  New  llamp,hirr. 

MARION  MEANS  THE  MOST  IN  METERS 

taNWiaa  kfprftmUilnit.  Aa*al  tlwirK  CoMao...  44  DwUoiHi  aooa,  ToroNto,  Onlarto,  Coiioa« 

I  Mptn  4St  (.Maoay,  Na.  Tor,  I).  U.yJC,  CaMo.  MOlHANtX 
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PRRCISION  RI  FCTKIC'AI  INSTRllMRNT  .M.AKRRS 
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0 P*^' loll zat ion  in  resistors  lets  IRC 
^  cimcentrate  on  research  and  quality  control  to 

a  j;reater  decree  than  any  other  supplier. 

Kesult.—  WiC  exploration  anticipates  future  resistor 
iiwhIs  imprcnes  existing  products— and  controls 
(juality  and  uniformity  in  every  IRC  unit.  I.,<irge8t 


resistor  manufacturer  in  the  world,  IRC  attracts  the 
finest  of  engimn'ring  talent  We’re  using  more  of  such  talent  than  ever, 


now,  to  ktH'p  step  with  tinlay’s  electronic  requirements  — while 
we  plan  for  tomorrow’s  advances. 


-VAr 

Po«'«r  R«mlor«  *  Vpllwtf  MvMpRprt 
•  Imwlplpd  Co>m>oiitio«  Rptiftlort  *  low 
WoNoq*  Wire  Wowtdt  ■  Volwai* 
Co««*roH  •  VoINi9«  DMd«*«  *  Rrpcttion 
Ww«  Wotmrft  *  D*pow«*d  Corbon 
Pr«c*ttort  *  UII^O'HP  ond  High 
Vohag*  tpsniort  *  hnwkiHd  0«ok«» 


Engm««r*d  for  high  voftog*  applkohom  whor*  High 
iwtittonc*  and  pow«r  or*  r*quir*d,  IRC  Typ*  MVX 
Raiittort  or*  partkvlarly  Miit*d  to  many  lyp*t  of 
t*l*«i«ion  and  *l*<tronic  circuiti.  Uniqu*  oppIkaMon  of 
IRC’s  prov*n  fllam*nt  r*tittattc*  coating  itt  HoHcol 
turn*  on  o  c*romic  tub*  pro«id*>  o  conduefing  poO^ 
of  long,  *ffectiv*  l*ngth.  R*fult  A  unit  of  high  r*||i-^ 
loiK*  volue  with  r*ii«tanc*  mat*riol*  having  r*lati**^^ 
ly  low  (pacific  ratidonc*.  Typ*  MVX'(  hav*  2  vAtt 
rahng,  ar*  axcaptionally  stabl*— parmit  th*  U(e«f 
high  voltag*  on  th*  r*(i(tor  whil*  kaaping  votlra* 
par  u(Mt  langth  of  poth  comporotivaly  low.  SdH 
coupon  for  complal*  d*toil(  in  Ruilatin  G-2.  X 


DEPOSITED  CARBON  PRECISTORS 


A  uniqu*  combination  of  accuracy,  stability  and  aconomy  rnokas  IRC 
Dapositad  Carbon  PRECISTORS  idaol  for  applications  whar*  carbon 
compositions  or*  unsuitable  or  wira-wound  precisions  too  axpansiv*.  Instru¬ 
mentation,  odvoncad  alactronics  and  critical  television  circuits  also  benefit 
from  lhair  wid*  rong*  of  valuas,  low  voltag*  coaffkiant,  axcallant  frequarscy 

cHoroctaristics,  predictable  tamparatur*  characteristics,  high  voit- 
_  _  og*  rating,  low  noise  level  and  small  sii*.  Coupon  brings 

full  particulars  in  Bulletin  B-4. 


Saalad-pracision  IRC  Type  MF 
Resistors  or*  completely  impervious  to  moisture — hov*  proved  themselves 
dependable  voltmeter  multipliers  for  use  under  the  most  severe  humidity 
conditions.  Eoch  multiplier  comists  of  a  number  of  IRC  Precision  Resistors,  mounted, 
interconnected,  and  encased  in  a  gloted,  hermetically  sealed  ceramic  tub*. 
MF's  ore  compact,  rugged,  stable,  easy  to  imtoll,  ond  may  be  used  with  very 
littie  drain  on  the  power  supply.  Individual  precisian  resistors  may  be  either 
inductive  or  noninductive,  so  that  they  may  be  used  on  AC  os  wall  os  DC.  Moil 
coupon  for  fuR  data  in  Bulletin  D-2. 


INTIRNATIONAl  RESISTANCE  CO 

403  N.  BROAD  ST..  PHIIAOEIPHIA  t.  PA. 

firovc  s«n4  me  rsmplrie  ixfermoti#*  ex  ike  items  ckeclied  beUi 


Tkjt  W.f»  Woop'd  D*pOBi*#d  Corbon 

(C-1)  PRECISTORS  (B-4) 

High  Voltoge  R»ti%»or»  (G-21  Voltm»t#f  MuHtpli«rt  > 

Nome  ond  oddretB  of  kxol  IRC  OfBtnbutOC 


COMPANY 


tARBON  SPECIALTIES 


At  a  long  time  leader  in  molded  car*  might  be  re<]uired  in  this  line.  The 

bon,  graphite  and  metal  powder  tf>e-  following  list  indicates  something  of 

cialties,  Siack|>ole  offers  unsurpassed  the  range  of  our  facilities  in  these  re- 

facilities  for  designing,  engineering  spects.  Information  on  any  type  will 

and  producing  almost  anything  that  gladly  be  sent  on  request: 


Resistance  Bracing  Tips 
Welding  Carbons 
Seal  Rings 
Bearing  Materials 
Clutch  Rings 
Friction  Segments 
Graphite  Anodes 
Carbon  Molds  A  Dies 
Continuous  Casting  Dies 
Rail  Bonding  Molds 
Braaing  Furnace  Boats 
Dash  Pot  Plungers 


Electrical  Contacts 


Mercury  Arc  Rectifier 
Anodes 


Power  Tube  Anodes 


.  .  .  a  lypiul  r\amplf  of 
SlOiipelt  mol  Jr  J  grrphile. 
Fdtihlalri  mdiiog  ptrma- 
ntn!  tmI  homlf  tapiJty  ami 
uillfool  rxlmiiir  tifuip- 
mrml.  A  ihrrmilr  mix- 
lurt  it  iiiHitrJ  to  mtll 
topptt  uhuh  rooi 
into  ll'f  mold  and 
formi  thr  bond. 


Carbon  Pile  Voltage 
Regulator  Discs 

Battery  Carbons 
Water  Heater  Electrodes 


Pasteurisation  Electrodes 

Trolley  and  Pantograph 
Shoes 


Electric  Furnace  Elements 
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Another  Engineer’s  Problem  Solved 


SUBJECT: 

Ultra  High  Resistance  Capacitors 

PROBLEM: 

To  supply  a  capacitor  hoving  the 
following  specifications: 

Copacitance:  .02  mfd.  ^10%. 

Size:  17/»  long  by  25/32  O.D. 

Resistance:  10'*  ohms,  at  2200 
VDC,  95%  R.H.,  and  90’F. 

Flash  Test:  4000  VDC  for  1  min. 

I  capacitor  weighs  .7  oz.  It  replaces  a  10  lb.  dry  battery  in  a  portable 

I  I  •  instrument  requiring  an  ionizing  voltage  of  1900-2200  VDC.  The  instru¬ 

ment  load  is  negligible  and  is  due  mostly  to  leakage  of  the  circuit  insulation.  The  capacitor  itself  must  have 
a  high  enough  resistance  so  that  no  more  than  5*^  of  its  energy  is  lost  in  24  hours.  This  problem  was  one 
of  the  most  difficult  we  have  had. 

A  new  plastic  exhibiting  very  high  volume  resistivity  was  obtainable.  However,  this  material  was  not 
available  in  thin,  pin-hole  free  films.  Vi'e  obtained  the  resin  for  a  large  extruder  of  plastic  films  who  pro¬ 
duced  .002  inch  thick  film  having  a  K  of  2.9  at  60  cycles.  This  film  breaks  down  at  6000  to  10,000  VDC. 
It  is  possible  to  wind  .02  mfd.  capacitors  with  one  layer  which  can  be  flash-tested  at  4000  VDC  and  which 
have  resistances  from  2  x  10'‘  to  1  x  10'*  ohms  at  2200  VDC  and  90  F. 

Our  Glassmike  style  was  not  suitable  as  a  container  because  the  leakage  across  the  scrupulously-cleansed 
glass  tube  never  exceeds  5  x  10'*  ohms  at  90%  RH.  It  was  found  that  the  dielearic  film  absorbed  no 
moisture  and  had  a  surface  resistivity  in  excess  of  10'^  ohms/cm.  The  capacitor  winding  is  wrapped  in  a 
wider  strip  of  film  and  the  depression  formed  at  each  end  was  filled  with  a  compound  which  seals  to 
the  plastic  film  and  the  pigtail  wires. 

The  Type  F  film  as  we  obtain  it  must  he  carefully  processed  to  obtain  ultra-high  resistance  capacitors.  The 
film  must  not  be  handled  and  the  high-static  charge  must  be  eliminated  when  winding  the  elements. 
Type  F.\  is  only  one  of  the  types  of  the  high-resistance  capacitors  we  make.  Capacitors  are  available  which 
have  high  resistances  at  85  to  125®C.  VC’e  produce  others  which  have  extremely  low  dielectric  absorp¬ 
tion  along  with  high  resistance. 


W7w/  I’j  YOVR  engineering  problem?  Your  inquiries  will  receive  immediate  attention. 

•  •  • 

Wt  Monufoctur*  o  Standard  Lina  of  Platticon  Capacitors, 

Pulta  Forminf  Nctwerki  and  Hifk  Voltapo  Powor  Supplio*. 

Writ#  For  our  catolog 


iyniti4>ii.st>r  Profttifis  (ypnipatti/ 
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CURRENT 

REGULATION 


POWER  ^ 
REGULATION 


VOLTAGE 

REGULATION 


van  you  put  your  Fiuyer 
ou  thr 

TYPICAL  AC  REGULATORS 


If  Yfni  ran,  •  HO  K  N  S  I,  N 
|-.lr«  tn»nira(l>  ronlr<*llr<l,  mmy~ 
nrtir  •tiipliHer  rrcuUlinc  rir* 
rtitt  ran  MiKr  ilt 


Mod«l  5000-2S— high  powtr 
/npvf  95  to  130;  distortion  3%; 
load  0-5000  VA; 

Accuracy  ±0.1%  against  line 
or  load;  50-60  cycles 


Vtrrnftrn**  m#‘m  linr  4»f  hlet- 
lr«»nir  \i  Kreuliil<»r« 

!•  llir  mint  arrutatr  and 
must  rr<»ni»mir€>/  linr  of  Kle*- 
iroiiH  \ollair  Keeulalor*  on 
llir  tnarkri  UmImy.  ^landartl 
•|»rrih4'ali«»n«  iiflrr  \4*<-urar« 
In  %«iiiiin  *  0  I  and  lti«t4»r> 
Ii4»n  a«  ItiM  a*  2^f  .  l.4Nid  range 
fn»m  ten*  t4»  full  l«»ad.  \ll 
fiHMirU  are  Irmprrature  tU>ni* 
|»rti«alrd  an4l  ran  br  •upplietl 
lirrnirf Italic  aealnl  4»r  f4Mi|er* 
\n4l  the  ^«»rrn»en  linr 
4i«r«  Irai  tuh*’»  than  4i|hrr 
rlrttronir  t«|>c  regulator*. 


Mod*l  3000S— medium  power 
Input  95  fo  130;  distortion  3%; 
load  0-3000  VA 
Accuracy  ±0.1%  against  line 
or  lood;  50-d0  cycles 


Model  500S— low  power 

Input  95  to  130;  distortion  3%; 
load  0-500  VA; 

Accuracy  ±0.1%  against  line 
or  load;  50-60  cycles 


u*ual  prtdiirni*  and  gi^e  %4iu 
the  l>rnelil*  «i(  «ear«  «»f  e\' 
|»erienrr  llrMrihr  «4»ur  nee*!* 
and  let  a  '^«»rrn*rn  f  ngineer 
»ugg4'*l  A  •«dulM»n  It  ndl  *a%e 
4i»u  time  and  mi>ne«  tu  trY 
^<»ren*en  hr%l. 


ITS  rAlirtllO  AVI^  STAMfoeO,  CONN. 

MAMiCTUKK  01  AC  UM  K6UUT0K.  a  AM)  «»  aOiS;  KCUUTB)  OC  rOWB  SOUKES.  aKTIOMC 
MvarOK  VOiTASC  KFBKNCI  STANOAIO  custom  MiT  TIANSrOIMaS,  SATUUni  COK  KACTOtS 
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Af  Last/... 

A  PLATE  CIRCUIT  POWER  RELAY 

NEW  CLARE  RELAY  IS  TWO  RELAYS  IN  ONE 


EronI  view  tliowing 
convenient  terminal 
arrangement. 


rawer  neiay. 


IntrrIorL  rontarl*.  K  nintcln  polr  interlock 
ran  lie  pruvnlnl,  if  rri|uirr<|. 

Ka»l  o|HTali<iii.  (l(MTatr  liiur  can  lie  as 
tuM  as  3U  niiUiM-ciiii<U. 

Ilravy  insiilali<Hi.  Minimum  of  onr  lialf 
inch  crerpat^e  over  rapusril  areas. 

(iunvrnient  terminal  facilities.  Screw  ter¬ 
minals  recessed  in  terminal  block  in  or¬ 
derly  array.  No  separate  terminal  board 
needed. 

Versatile  niuuntiii^.  Front,  back,  or  sur¬ 
face  mounting. 

I>ang  mechanical  life.  25  million  opera¬ 
tions,  without  readjustment. 

Ixmg  operational  life.  One  million  opera¬ 
tions  at  rated  contact  load,  without  read¬ 
justment. 

No  pigtails  to  break.  On  test,  the  long 
flexible  contact  springs  have  exceeded  by 
100  times  the  normal  life  expectancy  of 


Industrial 


It  takes  one  watt  or  more  to  ojierate  an 
onlinary  power  relav:  hence,  it  ha-,  to  lie 
ojierated  Iroin  a  ieii'<iti\e  relav  or  a  lil)!h- 
currrnt  tuls-.  Ibis  new  T>(ie  "(J’"  I’ower 
Kclay,  truly  two  relays  in  one,  will  ojierate 
on  less  than  2tM)  milliwatts — with,  for 
exanijile,  a  (^'ilMI-ohm  roil.  W  ill  ojierate  in 
the  plate  circuit  of  any  triinle,  including 
miniatures.  Simplifies  equipment;  8a>es 
money  and  sjiaie;  wdl  outwear  several 
ordinary  power  relays. 


SALIENT  FEATURES 


Sensitivity.  Pickup  current  can  be  as  low 
as  3  nuUiamperes — with  a  12,000-uhro  coil. 


Marginal  operation.  Dropout  current  can 
be  as  high  as  50%  of  pickup  current. 


Heavy  load  capacity.  D.  P.  0.  T.  contacts 
conservatively  rated  at  10  amperes,  230 
volts,  a-c;  proved  by  one  million  ojierations 
at  30  amjieres  inrush,  10  amjieres  break. 


No  contact  bounce. 


W  ide  choice  of  coils,  l  ike  other  f3are 
relays,  this  relay  is  custom-built  to  fit  the 
apjilication.  Our  engineers  can  choose 
Ironi  hundreds  of  different  coil  sjiecilica- 
tioiis  the  one  best  suited  fur  the  job. 


For  complgfg  information 
tond  for  Claro  bullotin  No.  113 


Field 


pigtail  ronnprtions,  commonly  usrd  on 
powc^r  r«*lay». 


First 


in 


the 


ClwARK  talrA  engioeert  are  al  your  aervice  to 
help  With  your  lodivulual  relay  problem.  lao< 
caled  in  principal  citiea«  their  etpert  knowl* 
edge  of  relay  probleroa  ia  readily  availalde. 
Look  in  your  claaaified  telephone  direi'tory  or 
addrraa:  C  P.  (Jare  A  Co.,  4719  Weal  Suony- 
aide  Ave.,  Chicago  30,  III.  In  (Unada:  f^a* 
dian  Line  Materiala  Ltd.,  Toronto  13.  Cable 
addreaa:  CLARELAY. 


-rsi  (oifoN  N(>«- 


Hrntlrt,  Mtx  (  u  IVpt  I  M.  (  »iisluih>»  krn.  Pa 

I  am  inIrtrMrd  m  PM  I  iScij(la>  IiiSjiif;  an»l  >lcc\inj{  Vn^t  Triliniial  Oata  IcKIrr 

NAMI  _ 

ADOKhys  _  _ _ 


Vn.l  »amplfs,  pamphlets  anJ  prises 
on  other  HH  Products  as  hilloms 

□  BH  rton  ftayin/[  Fiber^las  Sleeving 

Q  Cotton  or  Rayon  btse  Sleeving  uid 
Tubing 
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^ccAtUcAi 


i'tct  this  luMcr  on  HM  '  (vP)"  it's  pjckcsi  with  technical  information 
alsoiit  the  tou^thi'St  insulation  wc  have  ever  maiJe.  T'elU  how  Hll 
■  f>  tv  tcvistv  severe  abrasion  rrtains  rates!  slielcitric  stren^h  unsler 
constant  vibration,  excessive  current  load— stays  supple  after  baking 
2  I  hours  at  S02  1. 

It  tells  how  HI  I  endures  high  operating  temperatures  w  ithout 

impairing  its  physical  and  eUstrical  properties  and  how  it  withstands 
sub  zero  tempieratures. 

It  sliows  some  of  the  many  applications  for  this  outstanding  insula¬ 
tion  prixlucts  and  es^uipment  in  which  HH  "r>t9  is  being  used. 

It  gives  imisortant  itxhnical  data  on  the  iesistance  of  HH  "6-19  ’  to 
va|sors,  oils  and  chemicals  It  includes  three  -1"  samples  of  (iradc 
"A  1  Tubing  lor  production  samples  give  us  details  alxrut  your 
resjuirements 

HiMin,  llsKKis  M  sNi  r  M  1 1  o  .  (  onshohik  kf.n,  Pa 


KNOT  n  .  lakr  a  l.i>||th  «< 
Bll  "eau  "  Knot  It.  I'lill  It  u  ii(hl 
*«  you  tun-  Iwist  it.  liMisfn  thr 

knot.  There  i«  no  cracking.  No 
change  in  the  dielectric  ttrength. 


H  II  lake  a  Vi  \ 

nth  oi  HH  -wy*.  jI 
Id  IIm-  riula  hnnly.  \  1^ 
rn  nib  the*  cariipU*  up 
I  doHn  brukiy  in  a  law* 
nxilion  against  tlie  edge  of  • 
ik  or  chair  See  h«>w  difficult  it  U 
damage  tlie  ituiting. 


HOl.n  \  \ 

m\t(:h  i  nder  > 

I  I  Take  a 

length  of  HH  ‘*649* 
llvdd  a  lighted  mate 
“649**  csill  not  sopi 


^■en^en  presents**! 

^-610  TRIAXIAL 


a  NEW  loudspeaker  which  for  the 
first  time  spans  the  full 
frequency  range  of  the  ear! 

A  new,  skillfully  integrated  combination  of 
three  independently-driven  units  .  .  .  two 
compression  driver  and  horn  combinations,  plus 
heavy-duty  direct  radiator  . . .  with  3-channel 
electrical  crossover  and  control  network  . . . 
achieving  the  widest  frequency  range  and 
finest  reproduction  ever  attained! 


Vritf  for  Data  Shetit  160  and  152  uhich  describe  the  G-6I0  and  other  Genuine  Jensen  Wide  Range  Speakers, 


JENSEN  MANUFACTURING  COMPANY  Division  of  tho  Motor  Company 

6607  So.  Loraml*  Av*.,  Chicago  38,  Portsmouth  7-7600  in c«**w  wir* rrWkwn, IM.,  c«rfow,  twwM*. 
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5QURRE  D  CDMPRNY 


Your  answer,  too,  for 
extreme  precision  in 
remote  indication 
and  control  systems 


viuirrcl  iafic  type  rotors,  they  perform  sm(K)thly  from 
zero  to  maximum  r  p  m.,  with  no  ''togging''  action  in 
tfie  low  speeii  ranges  They  may  be  energized  by  two- 
phase  AC  or  by  single-phase,  using  a  phase-splitting 
condenser  in  series  with  one  winding 

I'hc  Induction  Motors  constirute  one  series  in  a  com¬ 
plete  line  of  special  purpose  AC  motors  designed  and 
manufactured  by  Kollsman.  leader  in  the  field  of  pre¬ 
cision  aircraft  instrumentation  and  control.  Among 
those  available,  you  may  find  the  exact  answer  to  your 
control  problem  If  not.  the  skill  and  experience  of 
Kollsman  engineers  may  be  relied  upon  to  produce  a 
unit  that  fulfills  ycxir  particular  specifications  For 
further  information  regarding  these  motors,  address: 
Kollsman  Instrument  Division,  Square  D  Company, 
80-08  45th  Avenue.  Elmhurst,  New  York. 


Instant  responsiveness,  complete  smcxwhness  of  opera¬ 
tion  and  a  high  torque/rcHor  inertia  ratio  make  Kolls¬ 
man  Induction  Motors  ideally  suited  for  use  as  servo  or 
follow  up  motors  in  control  mechanisms.  These  minia¬ 
ture  two  phase  units  have  fast  starting,  stopping  and 
reversing  characteristics  and  deliver  maximum  torque 
at  stall  Designed  with  distributed  wound  stators  and 


KOLLSMRN  INSTRUMENT  DIVISION 
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Video 


TK-IA 


Monoscope 

Camera 


•  •/^patternmaker''  for  the  industry 

The  test  pattern  produced  by  RtiA  Monoscope  (Cameras  spect  of  television  men.  Fvenly  lighted  patterns  as  steady 

is  the  standard  by  which  picture  quality  has  been  judged  as  Gibraltar.  Resolution  as  fixed  as  the  cut  of  a  diamond, 

since  the  beginning  of  electronic  television  ...  in  TV  Operation  as  reliable  as  a  ship's  chronometer, 

stations ...  in  laboratories ...  in  TV' receiver  production.  Type  TK-lA  pictured  here  is  R(,A's  newest  Mono- 

These  are  the  standard  test-pattern  cameras  used  by  scope  (Camera  — built  to  the  highest  standards  known, 

many  TV'  receiver  manufacturers.  These  are  the  standard  It  can  be  delivered  to  ytvu  with  the  familiar  monoscope 

"picture  micrometers"  used  by  TV'  stations  to  make  pattern  (shown  above)— or  with  a  pattern  of  your  own 

precision  measurements  of  video  transmissions.  choice. 

Deliberately  designed  to  excel  in  all  things,  R(.A  Ask  your  R(^A  Television  Equipment  Sales  Engineer 

Monoscope  ('.ameras  have  earned  the  extraordinary  re-  for  prices.  Mail  the  coupon  for  data. 


Radio  (xtrporaiion  of  America 
Television  Rroadcasi  Equipment  Section 
[)ep(.  snU,  t^iamden,  N.  J. 

Send  me  your  technical  bulletin  on  the  Kf'A  Type  TK- 1 A 
.Monoscope  (  amera. 


RADIO  CORPORATIOR  of  AMERICA 

^mooucra  ot^mmrmamr.  camoam  m.j. 


Oi  1C  A  VKTOi 


N  jinr 

(.omp4n>  or  M4(tun. 
Addfr^%  _ 


J^ook  at  It 


ADAPTABILITY  TO  PRODUCT  DESION 


...AND  YOU’LL  PICK  THE 


'llir  ('<wl  of  aioi  l>iiiliiin|!  a  |>r<Hliirt  iik  a  inii'htv  iin|>ortanl  thlnp  to  ron* 

hifjrr  v»lirii  iiit!  tile  modi'  ol  I'li'i'lriral  xm ili  hiii^.  \iid,  thalV  hIhtp  the 

lloiif  \  \»rll  \li'iriir\  >\»ili  h  I  oini'x  into  llu-  |)ii'tiirr. 

Iloiii-v  Mi'll  Mi'ri'iirx  ’'Milrlii'x  arr  a^ailalili-  in  inorr  than  a  liiinilri'il  t\|M'x  anil 
xi.'i'>  .  .  .  Mitli  load  limit''  troni  ax  littir  ax  1 am|i.  ii|i  to  la  am|i.  ...  in  a  Midr 
raii|;i'  of  tilling  an):li-x.  Tlii'x  arr  tin\  and  i'om|iart  .  .  .  ari'  ada|italili'  to  uniixiial 
moimtmitx  .  .  ,  and  an'  xi-aird  a^aiiixt  diixt.  jtax  and  rorroxion. 

rill'  i'om|drti'  Imi'  i«  at  xmir  lommand  .  .  .  afTordin^  StFratiT  latitude  in  (iriMinrI 
di'xien.  with  di'iM'inlalde  |>i'rlorniaiiri'  and  troiildi'-lrei'  o|M'ration.  rite  for 
t  atalo^  Ml  t  and  latext  iiriii'  'i  lii'diili'  for  mamifai'tiirerx  ...  or  eall  in  \oiir 
liM  .il  lloiii'x  Mi'll  l■n“llll-l'r  for  a  di'tailed  dixriixxion  of  a  partieiilar  appheation. 

\l  I  N  M  Mill  i»-l  loM  X  M  I  I  I  |{ti.ii\ioH  (!o..  /m/iixtrm/  //iii.xion,  W  axne 

\\i'..  I’liiladi'lpliia  I  I.  I‘a.  <  Mliiex  in  more  than  Kit  prmeipal  eitiex  of  the  I  nited 
>tatex.  (  anada  and  throiiehoiit  the  Morld. 


rot  •  rosiTivi  action  •  low  anoularity  •  iongir  iiif  •  wioi  seiiction 


HoneVwell 


MERCURY  SWITCHES 
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Kerens  a  million-dollar  question: 


now  many 

UNCOUNTED 
OPPORTUNITIES 

HAVE  YOU..  .to  increase 

your  product’s  sales? 


Give  a  product  a  useful  new  feature . . .  give 
it  the  ability  to  supply  to  its  users  exact 
facts-in-hgures  on  its  performance  or  produc¬ 
tion  . . .  and  you  apply  a  powerful  booster 
to  sales. 

This  has  been  proved  to  manufacturers  in 
almost  every  industry  who  have  builtVeeder- 
Root  Counters  into  their  products  as  integral 
parts,  to  count  everything  from  coins  inserted 
to  parts  produced.  Few  counter  uses  are  alike 
...many  were  not  apparent  at  all  until  a 


Veeder-Root  engineer  was  called  in  to  see  if 
he  could  figure  one  out  And  today,  it’s  worth 
anyone’s  time  to  find  out  if  he  can  count  his 
way  to  new  sales  (perhaps  even  new  markets) 
with  the  competitive  selling  advantages 
gained  by  built-in  Veeder-Root  Countrol. 
How  about  your  products?  Write. 
VnOia-SOOT  INCOtSOSATIS,  HAITrOtD  a.coNNicncwT 

Im  CsmsSs:  Ve«der*Rooc  of  Led..  915  Si.  ScMot. 

Mootreal  5.  /•  Crtmt  RriUtim:  VcedcrRooc  Ltd..  KilifModi*  Rood, 
Dundee.  Scotland. 


00O]C]DQ[Oa 


l! 


Veeder-Root 
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SOLVE  DESIGN  PROBLEMS 
WITH  THE  SWITCH 
OF  10,000  USES 


A  iitrmSrr  of  ihr  well  known  SB- 1  >wiuh 
•  •niil\  t«n  hnij  a  useful  plair  on  alnuHt 
an\  larKr  rlmronii  iontrol  panel.  The 
pret  i«ion  Suill  part«  of  lhi«  all  purpinc 
MKiiih  |<rrniii  a«  many  a«  AO  Aiaice^  — lour 
hankt  ol  ten  «(aKe«  cath  to  he  operated 
in  tandem.  Switihei  with  up  to  In  MaKeA 
and  IJI  |«oMtion«  areionimotily  furnithed. 
<  >>  er  10.000  iin  uii  sequent  e  t  omhinationt 
are  |<>n\ihle  Katinic'  Ki>  <>•  JO  amprm  at 
(alt)  «olli  a-t  ut  d-i.  hvc  Bulletin  Cik(>2'0. 


S»-l  twitch, 
cavar-ramavad 


SAVE  PANEL  SPAa 


WITH  ONE-UNIT  PUSH-BUHON 


AND  INDICATING  LIGHT 


n  This  space-savinfc  pilot-circuit  sw  itch  con¬ 
sists  of  a  sturdy  push-hutton  unit,  2' a 
inches  hiiih,  with  a  hollow  translucent  cap 
and  6-sott  lamp.  TTie  switch  is  the  tno 
mentary  conuct  type,  sinitlc-pole,  with  one 
normallv  open  and  one  normally  closed 
circuit.  It  uses  mosahle-disk  type  contacts. 
Buttons  are  supplied  in  clear,  red,  green, 
blue,  amber,  and  w  hite.  For  more  data  on 
this  and  other  G-F  push-button  units,  see 
r-J  Bulletin  GtA-l25-t. 


PANEL  IN$TRUMENTS-A  COMPLETE  LINE 

J^e//a6/e 


FOR  MEASURING  D  C,  A  C,  RF,  AF,  VU 

General  Electric  panel  instruments  have  long 
been  known  for  their  reliability  and  accuracy  . 
Recent  design  changes  provide  for  better  per¬ 
formance,  readability,  durability,  and  appear¬ 
ance,  G-E  voltmeters,  kilovoltmeters,  ammeters, 
milliameters,  microammeters,  and  vu  volume- 
level  indicators;  thermiKouple  types  and  rectifier 
types;  round  or  square,  with  conventional  or  long 
2S()-dcgree  scales  — all  will  give  your  measure¬ 
ments  the  accuracy  required  and  your  panel  that 
smooth,  modern  appearance.  To  bring  you  up  to 
date  on  the  latest  improvements  in  cases,  faces, 
and  mtxhanisms,  G.E.  offers  a  comprehensive  2 1- 
page  bulletin  containing  ail  information  neces¬ 
sary  for  ordering.  Write  for  Bulletin  CiEC-.^68. 
Eor  vu  indicators,  sec  Bulletin  GEC-.f69. 


Ct«<trk  C«mpony,  A  447*7 

Apparatvf  Sch«n«cto^  5,  N.  Y* 

PUqm  Mnd  NM  th«  following  bullotint: 

tndicoto  n  GIA— 4254  7uftK4Nrtton  wnftt 

<or  □  OfA-4SM  Inrfuctrah 

C)  OEA— SnO  S«U«i«in  ractWcrt 
only  ( V )  r-i 

.  '  ,  □  OEC-i70  S»-l  .whth 

for  plonning  ^ 

on  immodiot*  OfC— 344  Ponol  mstrumontt 

profoct  (X)  ^  0€€— 344  Vw  volwmo*lo¥«l  indkotor* 


COMPANY 


ADDtESS 


PERMAFIL  CAPACITORS 


WITH  LIFE  EXPECTANCY  OF 

60,000  HOURS! 

Now  available  from  G.E.  are  26-voIt  RMS  selenium  rcc* 
tifier  cells  with  a  continuous-service  life  expectancy  of 
over  6O,0OG  hours.  Their  initial  forward  resistance  is 
very  low  and  samples  show  an  average  increase  in  resist¬ 
ance  of  less  than  69f  after  10,000  hours  of  operation. 
General  Electric  knows  of  no  other  high-voltage  sele¬ 
nium  cell  on  the  market  that  can  even  approach  their 
performance. 

The  high  output  voltage  permits  the  design  of  smaller 
stacks  while  the  low  resistance  means  cooler  operation 
and  the  space  saving  that  goes  with  it. 

Stacks  made  with  the  new  G-E  cells  may  he  obtained 
with  rated  outputs  from  18  to  126  volts  d<  at  .15  to  3.75 
amps.  Write  now  for  Bulletin  GEA-5280. 


NO  DERATING  AT  125°  C  OPERATION 


For  operation  at  hixh  ambient  temperatures,  these  standard-line 
G-F  Permafil  capacitors  are  naturals.  They’re  paper  dielectric 
units  and  can  be  use<i  at  temperatures  up  to  125°  C  without 
deratinK-  All  are  metal  encased,  compression-sealed,  and  have 
long  life  silicone  bushings.  Ratings:  up  to  2  muf  for  operation 
at -t(N)  stilts  d-c  and  below,  (^asc  styles:  5.5,  61,  A3,  and  65  (JAN- 
(;-25  spc»;ifications).  For  more  data,  svrite  Capacitor  Sales  Div., 
General  FIcctric  t'o.,  Pittsfield,  Mass. 


STEPLESS  VOLTAGE  VARIATION 


Inductrols  are  G-E  dry-type  induction  voltage  regulators  for  120 
and  240-volt  operation.  Hand-operated  models  provide  smooch 
and  extremely  precise  voluge  adjustment  for  such  uses  as  instru¬ 
ment  calibration  and  rectifier  control.  Motor-operated  models 
arc  used  with  automatic  control  to  maintain  voltage  within 
narrow  limits,  irrespective  of  supply  variations.  Sizes  range  from 
10' ,  X  6'  g  X  7%  inches  for  the  smallest  hand-operated  unit  to 
14  X  6  X  lOTk  for  the  largest  motor-operated  unit.  One  unit  pro¬ 
vides  a  voltage  range  of  KF'f  raise  and  lower  on  3  and  (>kva 
circuits,  another  gives  raise  and  lower  for  2.4  and  3.6  kva 

circuits.  Complete  information  in  Bulletin  GEA-4508. 
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Modern  Broadcasting^. 


If  you  like  your  transmitters  built  big  and  husky,  look  sleek  and  distinguished,  sound  rich 
and  full  or — if  you  ore  one  of  those  chops  that  wonts  nothing  but  the  best  and  the  latest — 
OS  modern  os  that  bobby  sox  daughter  of  yours — why,  of  course,  you  wont  Gates.  Take 
the  new  Gates  Five,  for  instance  — 


Modern  Tubes.  The  new  3X2500  oir  cooled,  tingle  phase  tungsten  filament  con¬ 
struction  assures  lower  noise,  lower  distortion  and  longer  life  ot  lets  cost.  100%  tube 
set  it. only  S695.00. 


Modern  Installation.  No  days  of  coblmg  when  installing  the  Gates  BC-5B.  In 
foct,  no  cabling  at  all.  One  cubical  slips  into  line  with  the  next  and  a  few  simple 
jumpers  finish  the  job. 


Modern  Design.  Dead  front  design.  Open  any  front  door,  tune  any  current,  attend 
reioyt,  even  adjust  crystal  air  gaps  without  disengaging  a  door  interlock. 


Modern  Walk-In  Construction.  Open  the  back  doors  and  walk  in.  No  hodge¬ 
podge  of  ports  here,  there  and  yors.  The  smoothest  construction  job  you  ever  looked  at. 


Aygust.  I9S0  —  IlECTRONICS 


Ledding  TV  Transmitters 


Yes,  two  of  the  isotton'i 
Jeoding  5KW  TV  trons- 
eiitters  now  use  3X2SOO 
tubes  in  their  os/tpyt 
stage,  the  some  tube  as 
in  the  Ggtes  BC-5fi  Five 
KW.  AM. 


W  orrtm  SI Jg  ,  W  aihmgfon,  Q.  C 
tXOO  Folk  .  Howsiw^  t«x*t 
Cunndio*  Marco'S 
Sixko  Intemeheno*.  Aw  torSi  Oft 


Modern  Performance.  Gates  makes  rsothmg  that  is  second  best.  Gates  BC-5B 
performance  is  definitely  best  in  the  5KW  field,  catalog  specifications  ore  not 
laboratory  results  but  expected  results  at  your  transmitter  locotion.  Lower  noise, 
lower  distortion  and  greater  dependability. 


Modern  Prices.  Pace  setter  in  quality  and  selling  price.  Gates  Fives  are  modest 
indeed  for  1950  designs.  The  latest,  the  best,  the  modern  in  Fives  costs  no  more  thon 
older  designs  —  marked  down,  of  course. 


G  ATES  If  A  I)  10  CO. 


MANU^ACTUIIM«  INOlNIiiS  SINCI  IflS 

<^LIM:Y,aLI'INOIS,  r.S.A. 

\ 

V 


HrTe»*CO 


b#  Ib  OfAlB  to 

ooflipBHMi  iO€  offodi  of  iiiopintori  chon^ 

Tb  MMHfMi  tliii,  t>M  Bwkfkitt  IRiM 
1  Atowtfc  pH  Istfiprtor  {vowMm  «  loMf 


tfHnMMMlHr  «f  tb»  BwkawH  MoM  K  pK 
twiWMlir  to  WMDi  «Mh  IVH  HYTIMCO* 
tHf>,  I^pl— tii  with  D.H  MANaAMlN. 
Tte  klfh  Umpcratmrt  cetfflcicat  of 
AYTSIICO  oMbn  k  «itoa«idp  ototabto  tor 
0ilo  oif^HootioB}  ond  tbo  oboolotoljr  uoifonB 
btoiwiior  of  Ihto  dtopt  toroovt  o  «Mto  torn* 
pontofM  iMipit  ki|po  fht  todicotor  to  rocord 
pH  vfth.ibMot  MoBtp.  Tbo  tup. 
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Molttoft  ol  verM  lomovi  Nicl»rom«*  ond  ov#f  00 
offoft  for  fho  oto<fritoh  oiocfronit  and  hoof  frooting  f(old$ 


Driver-Ham's  Company 

HARRISON,  NEW  JERSEY 


tIANCHfS:  Chica9«,  Dtotroil.  CUvvIond,  L«t  AngtoUt,  Son  Eronciuo 
Manwfoctur«d  ond  lOid  in  Conodo  by 
Th«  0.  CtEENINO  WIRE  COMPANY,  LTD.,  Hamilton,  Ontorio,  Conodo 


IB  two  CBM  iiM 

(3  u-  «  T  ir*  mA  MV  a 
3/13-');  TBlIatM  •<  333.  333. 
333i  epnalkaf  U■p»la^— a 
ru««  (tea  -13°  C  M  f33«C 
wtlhmii  dmaMap. 


•TrnJr.m^rh 


There  h  something  new  in  sizes! 

•  Nevpr  was  bo  much  capaci-  even  in  tiniest  sizes.  For  minia- 

tance  packed  into  so  little  bulk.  /urizarions.  perfected  metallized- 

And  with  improved  performance  paper  sections.  For  compact  fU- 

and  life,  too.  Aerovoz  Research  lets:  smallest  electrolytics  yet. 

and  Engineering  have  developed  For  mazimum  reliability:  the  moat 

capacitor  materials  that  now  chal-  conservative  ratings.  For  lower 

lenge  the  thinking  of  the  progres-  prices:  advanced  engineering 

sive  radio-electronic  designer  on  backed  by  highly  mechanized 

several  counts:  fabrication. 


•  T*a  <M  wA««  3M<tM"3  ••  er«3iKi«t 

•nfiKMn  wiN  et*^y  iAbw  r*«  mutmUy  p**- 

lit«fiitvr«  ee  re- 

^eet  Wrife  ee  yeet  tef^erh»ed  fe  Aetevem 
Hoe,  Oeps  D^-4S,  N«w  Matt 


For  elevated  temperatures:  Im-  New  design  thrills  at  your  fin- 
munity  of  Aerolene  impregnant  ger  tips!  That's  what  these  latest 
and  Duranite  end  fills.  For  humid-  Aerovoz  capacitors  mean  to  you 
ify  ezlremes.  perfected  hermeti-  by  way  of  still  better  radio-elec- 
cally  sealed  metal-can  casings  tronic  assemblies. 


ca^itor^ 


CAPACITOIS  •  VIBRATORS  •  TEST  INSTRUMENTS 


AdOVOl  C03P0R3TI0N.  NtW  1(0(030.  MASS  .  U  S.  A  •  Smi  Oncu  ■  In  Stncet' Citm 
[•set  III  IMP  SralirtIT.  *  T  •  CiM  ItlSCir  *  T  •  B  CimK  ItlSIOl  CIIIOI  ITS  Slant*. 
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TtADC  MAtK 


ci.oHAR  brand  t)  p«  F  rciistors  tan  often  provide 
the  answer  when  extremes  of  temperature  present 
an  engineering;  problem,  A  typital  example  is 
shown  by  the  turves  plotted  here.  In  this  im¬ 
portant  control  system,  a  taoBAR  type  F  resistor 
is  used  to  compensate  for  resistance 

I  changes  due  to  temperature  variations 
in  coils  such  as  generator  and  motor 
fields,  measuring  and  control  circuits. 

The  pronounced  negative  resistance — 
temperature  characteristics  of  olohar 
type  F  resistors  makes  them  particularly 
useful  for  stabilizing  circuits  having  a 
positive  temperature  coethcient  of  re¬ 
sistance. 

(.toHAR  type  F  resistors  have  no  mov¬ 
ing  parts  to  wear  out  or  get  out  of 
adjustment.  They  have  a  negative  tem¬ 
perature  coefficient  ranging  from  1% 
to  2.2%  per  degree  C.entigrade  at  25‘’C.,  in¬ 
creasing  with  their  resistivity,  and  a  low  voltage 
ciK-fiuient. 


9  Bulletins  contain  useful 
engineering  data  on  c.lobaR 
type  F  resistors.  Caipies 
vs  ill  he  supplied  immediately 
upon  request. VftiteDept  V-sft. 
1  ne  (arhorundum  (.ompany, 
(•LOBAR  Division,  Niagara 
Falls,  New  York. 


'C^vborumdum'’  and  "Cilobar"  are  registered  trademarks  uibieb  indicate  manufacture  by  The  Carbortendum  Company 
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Hfre  is  noiahle  G-E  design  progress  over  earlier  Lighthouse 
1  ypes  GL-2C;38  and  GL-2C39,  which  in  turn  originated  in  the 
laboratories  of  General  Electric  Company  as  the  fruition  of  many 
years  of  tube  pioneering  work. 

Newest,  most  efficient  of  planar  types  that  make  real  the  vast  possi¬ 
bilities  of  the  microwave  regions,  the  GL-2C'39-A  combines  physical 
compactness  (2^/4  by  1*/^  inches)  with  excellent  characteristics  as  a 
power  amplifier,  oscillator,  or  frequency  multiplier. 

Important  fields  of  use— where  the  GL-2C39-A*s  suitability  is  so 
marked  that  designers  are  making  this  fine  tube  their  first  choice— 
include: 

O  Aircraft  traffic  and  location  controls 
n  Broadcast  relay  equipment 
Microwave  test  apparatus 
Military  communications 

Utility  telemetering  and  communication  systems 

On  these  . . .  and  other  . . .  applications.  General  Electric  tube  en¬ 
gineers  will  be  glad  to  work  closely  with  you,  and  with  the  men  at 
your  drawing-boards  who  handle  the  details  of  circuit  design.  G-E 
experience  with  u-h-f  types  that  goes  back  nearly  two  decades,  and 
includes  countless  individual  applications,  is  yours  for  the  asking. 

Phone,  wire,  or  write  for  immediate  response  to  your  inquiry 
about  the  price  of  the  GL-2C39-A,  or  for  performance  facts  beyond 
those  given  in  the  right-hand  column.  Address  Electronics  Depart- 
ment,  General  Electric  Company,  Schenectady  3,  Sew  York. 


ILiCTRICAL 

CHARACTtRISTICS 


Cothod*  ccKit«d  unipol«ntial 

H«at»r  voltog*  6.3  v 

H»at«r  current  1.0  omp 

Amptifkotion  factor,  ovoraga  100 
Dtroct  intoraloctrodo 

copocitoncat,  avaraga: 
Grid-plat*  1.95  ppfd 

Grid-catHod*  6.50  ppfd 

Plat*-cattK>d*  0.035  ppfd 

Trantconductonc*,  av*rag* 
(lb->70ma,  Eb-600  v) 

22,000  pmhoB 


MAX  RATINGS,  R*F  POWER 
AMPLIFIER  SERVICE 

fM  T«l«phofty  mf  TaWgro- 
phy.  Mfiy-dO’Afn  cond>f«*nt.  p«r tub*. 


D*€  plot*  volfog* 

D-c  cothod*  cwrr*nt 
D-c  grid  volfag* 

Pbok  potitiv*  r-f  grid 
voitog* 

P*ak  nagativ*  r*f  grid 
voltog* 

Plat*  diBMpotioa 
Grid  dtBBipation 


ELECTRIC 


GENERAL 
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ARTHA6E  AT  HANNAFORD«  NORWOOD,  CINCINNATI  12,  OHIO 


Why  a  Fufite  Terminal  Where  a  Diamond  Ought  To  Be? 


The  tmoolh  uniform  interfusion  of  steel  and  inorganic  gloss  that 
is  a  Fusite  Terminal  is  os  beautiful  os  o  flawless  diamond  to  any 
design  engineer.  In  its  own  way,  it's  os  rugged  os  the  diamond  used 
on  the  tip  of  a  heavy  duty  drill. 

It  withstands  the  thermal  shock  of  tortuous  heat  from  soldering 
or  welding  and  the  rapid  cooling  that  follows.  It  will  carry  up  to 
3000  A.C.  volts  (RMS)  with  a  10,000  megohms  insulation  factor 
after  salt  water  immersion. 

This  is  just  one  of  a  wide  line  of  standard  Fusite  single  and 
multiple  electrode  terminals. 

Would  you  like  to  know  more  and  see  samples?  Write  to  Dept.  E. 


TERMINAL  ILLUSTRATED  112  HTL 
SINGLE -HOLLOW  TUBE  ELECTRODE  WITH  LUG 


A  Fusite  Terminal  would  look  much  more  natural  performing  its 
vital  function  in  the  hermetic  sealing  of  your  electrical  product.  But 
since  it's  every  bit  as  valuable  for  1000  other  products  that  should 
be  fusion  sealed,  we  aren't  playing  favorites. 


Auguit.  1950— ELECTRONICS 


These  features  dtstinguish  the 
PRESTO  RC-10  os  the  finest  of  its 
type  available  to  broadcasters,  re¬ 
cording  companies,  schools:* 


RC  10  tgp«  rtrerding  unit 


Motching  900  A 1  Amplifier 

$350.00 


*3-motor  drive  mechanism 


♦  Each  reel  driven  by  separate 
torque-type  motor 

♦  Separate  record,  playback,  erase 
heads 

♦Constant  tape  tension  to  insure 
minimum  wow  or  flutter  ' 

♦Two  speeds:  ZVi  and  l5"/sec 

♦  Fast  forward  and  rewind  speeds 

♦  Frequency  response  to  15,000  cps. 

♦Takes  7"  or  lOVi"  reels 

♦  Instantaneous  speed  accuracy 


This  new  PRESTO  recorder  is  the  only  machine  of 
its  type  and  price  available  today.  Answering  the 
need  of  broadcasters  and  recording  studios  through¬ 
out  the  nation,  the  RC-10  is  another  precision  product 
of  the  world's  largest  manufacturer  of  instantane¬ 
ous  recording  equipment.  This  is  your  assurance  that 
this  machine,  like  all  other  PRESTO  products,  is  built 
for  maximum  performance  and  years  of  satisfying 
service. 

900-A1  Amplifier  is  recommended  for  use  with  the  RC-10 
tape  recorder.  This  is  the  same  basic  unit  supplied  with 
the  PRESTO  PT-900  portable  tape  recorder. 


In  Conodo:  Wolttr  P.  Downs,  ltd..  Dominion  Squort  Bldg.,  Montrtol,  Conodo 
Ovtrtoos:  M.  Simons  t  Son  Co.,  Inc.,  2S  Worrtn  StrMt,  Now  York,  N.  T. 


RMe 


1  piSCAPS 


Th«  Sf£l¥£ST  Development 
in  Dim  Ceramic  Conden^rs! 


AvoilobU  ToUrancx  -  SV  i>ON,  ±10«. 


Thr  ne»  (»!’  Scric*  I)ISC!APS  ofler  for  the  fir»t  time 
■  due  ivpe  general  purpose  zero  or  negative  temper¬ 
ature  eoefhiient  disc  condenser  ideally  suited  to 
coupling  and  tuned  circuit  applications. 

Itf’  Series  1)IS('AI*S  feature  small  si/e,  low  self  in¬ 
ductance,  higher  working  soilage  (M)0  low 


power  factor,  greater  mechanical  strength  and  faster 
production  line  handling.  Their  low  cost,  plus  their 
inherent  quality  characteristics  make  GP  Series 
DISC'APS  attractive  to  all  manufacturers  of  high  fre¬ 
quency  equipment.  Type  GP  Series  DISC'APS  are 
available  in  a  variety  of  capacities  and  tolerances  to 
suit  most  every  requirement. 


Af  You  Using  tho  Now  Famous  Typo  B-GMV  By-Pass  Sorios  Oiscaps? 


I  Evory  DISCAP  is  lOO^o  Tostod  for  CaprKity,  Loakago  Rmsistanco  and  Broakriown 

I  KM<  production  checks  eliminate  cost  Is  sersice  failures.  Because  RMC  produces  the  complete  con- 
I  denser,  esen  lo  the  processing  of  the  dielectric  element  itself,  it  is  possible  to  exercise  the  finest 
|^i|ualiis  control  ^'es.  DISC  APS  are  definitely  belter! 


GP  Series 
NPO  and  NTC 

General  Purpose 
Low  Capacity 

CONDENSERS 


Approsed  by  leading  makers  of  TV  sets  and 
tuners,  RMC  Tspe  H-Ci.M\’  DISC'APS  are  now 
asailable  in  the  following  capacilics:  .1)01,  .0015^ 
002,  DOS,  Ol,  2x001,  2x  001^,  2x002,  2x004. 
2x00^  MFD,  also  li|. element  shielded  section 


2x.00t‘S,  2x.00S  and  2x.0l  MFD.  They  feature 
small  si/e  and  low  self  inductance  and  exceed 
Ci.MV  capacity  at  8i“C  with  250  applied  D.C.V. 
Capacity  change  between  room  temperature  and 
65°c;  is  only  +  18%,— 0%. 


SEND  FOR  SAMPUS  AND  TSCHNICAL  DATA 


Type 

cat  MMF 

Xi~  Sody  Dio 

CAP  MMF 
Vs’*  Body  Oto 

CAP  MMF 
'A**  Body  Dio. 

NPO 

S  TO  19 

IS  TO  30 

N750 

S  TO  M 

30  TO  SO 

so  TO  190 

OCSCAP 

CIRAMfC 

CONMNSIR] 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICE:  1708  Belmont  Ave.,  Chicago  13,  III. 

FACTORIIS  AT  CNICAOO,  ILL.  AND  ATTICA,  INO. 

Two  RMC  Plantt  Devoted  ixtlusivly  to  Ceramic  Condenser* 
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|{  lv«ry  ADLAKI  Relay 
Ir  you 

Miom  "plm'*  footwau 


Adlalce 

MIGHTY 

MIDGET” 

(Relay  1140) 


For  dependability  under  all  oper¬ 
ating  conditions.  Adlake’a 
"MiRhty  Midget”  Relay  is  now 
available  with  a  metal-encloaed 
contact.  This  new  impn)vement 
in  the  "Mighty  Midget”  elimi¬ 
nate  entirt'ly  the  possibility  of 
failure  due  to  cracked  and  broken 
switche. 

Although  small  enough  to  fit  into 
one  hand,  the  No.  1140  Relay 
make  or  breaks  30  amps,  easily, 
with  low  operating  current.  Like 
all  Adlake  Relays,  it  re<|uire  no 
maintenance.  Its  mercury-to- 
mercury  contact  prevents  burn¬ 
ing,  pitting  and  sticking.  It  is 
absoluUdy  safe  .  .  .  hermetically 
settled  .  .  .  and  cushioned  against 
impact  and  vibration. 

Some  of  the  many  use  of  this 
versatile  and  dependable  relay 
are;  flasher  installation,  power 
circuits,  motor  and  heater  con¬ 
trols  and  traffic  signals. 

Writ*  today  for  full  information 
on  this  new  "Mighty  Midget” 
Relay.  'Fhe  Adanis  &  Westlake 
Company,  1107  N,  Michigan, 
Elkhart.  Indiana. 
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How  to  measure  surface  finish  to 
less  than  1/1,000,000  of  an  inch 


%  The  Rru«h  Surface  Analyier  |tive«  exact  measurement 
Oi  surface  finishes  to  less  than  I  l,(NM),(KM)  of  an  inch— and 
^iisides  a  (lermanent  rt^ord  of  each  measurement  as  well 
as  indicalinK  the  averafce  finish  in  micro-inches.  This 
tuper-sensiiise  measuring;  and  recording;  desice  is  rapidly 
hct  oming  indisiH-nsahle  in  more  and  more  industrial  plants 
sahere  precision  work  is  demanded. 

One  user,  Commarciol  Cantarlass  Grinding  Company,  of 
('leveland,  t>liio,  employs  the  Brush  Surface  Analyzer  to 
record  the  surface  finish  of  instrument  parts.  They  say, 
"I 'mil  lust  a  lew  years  ago.  customers  specified  just  'smcMxh 
finish'  when  accurate  finishing  was  wanted.  Today,  many 
of  our  work  orders  carry  exact  s|iec'ilications.  often 
restuiring  tolerances  as  low  as  one  micro-inch 

"'X'c  use  our  Brush  Surface  .Analyzer  to  make  certain 


that  all  surface  specifications  are  being  met.  and  to 
furnish  the  customer  with  a  fsermanent  record  of  our 
insyiection  results." 

Commercial  Centerless  has  found  that  this  builds 
customer  confidence  and  product  endorsement  that  brings 
increased  business. 

If  you  manufacture  or  use  precision  parts,  find  out 
how  you  can  benefit  from  the  accurate  measurements 
and  proven  results  made  possible  by  Brush  Recording 
Analyzers.  VI’rite  today  fur  more  information. 


DEVELOPMENT  COMPANY 


340S  Perkins  Clev«ior>d  14,  Ohio,  U.  S.  A. 

on  Umoffntativtt  A  C  W.chmon  fConodo)  ltd  .  P  O.  Aoi 
Stotioo  N.  Toronto  14.  Ootgfio 


mm  MiifRBS  •  aarici  itiirais  •  cuTiii  Auirois  •  lamiui  iwuTim  •  PNfoiMrr  tMurzm 
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Affotkef  wecessfff/ start i¥ffk 


ROCK  ISLAND.  ILLINOIS 

QkoHHel  4 

Another  Television  station  with  an  eye  to  the  future! 
WHBF-TV  now  goes  on  the  air  with  Du  Mont  equipment 
assuring  dependable,  economical  operation  with  all  the 
advantages  of  the  Du  Mont  ‘‘Grow  As  You  Earn"  system 
of  equipment  expansion.  Air-cooled  tubes,  finest  TV  trans¬ 
mitter  engineering  and  quality  workmanship  stand  for  low- 
operating  expense  characteristic  of  Du  Mont  TV  transmit¬ 
ting  equipment. 

WHBF-TV  operates  on  Channel  4  in  Rock  Island,  III.,  cover¬ 
ing  the  Quad  Cities  Area.  We  take  this  opportunity  to 
congratulate  WHBF-TV  and  welcome  it  to  the  ranks  of  the 
ever-increasing  commercial  TV  stations  of  America. 


Remember,  its  smart  business  to  investi¬ 
gate  Du  Mont  first  —  and  then  compare. 


i 


ALLEN  B.  OU  MONT  LABORATORIES,  INC.,  TELEVISION  TRANSMITTER  DIVISION,  CLIFTON,  N.J. 
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Fast  and  Rsliabl*  TV  R«c«iv«r  Tasting  —  makes  this 
pariiiularly  useful  in  head-end  position  work. 
I  iisurpassed  for  stability  and  fine  trace  .  .  .  excellent 
clefinition  ...  no  bounce  when  shifting  bands.  >X'here 
the  sweep  generator  does  not  have  a  baseline,  mea¬ 
surements  can  be  taken  on  the  IX.  amplifier.  IX-livers 
maximum  sensitivitv  without  sacrifice  of  frequency 
response,  low  capacity  input  probe  is  provided  for 
trouble  shooting. 

In  Broadcast  Stations,  It  Pin-points  Trouble  —  helps 
you  Slav  on  the  air  with  maximum  performance.  I  se  it 
til  check  hum,  noise,  distortion,  modulation,  phase 
rc'laiionships;  measure  gain  and  sweep  generator  out¬ 
put;  isolate  defective  components;  determine  frequency 
response  «>f  audio  circuits. 

Ip  Laborotorias,  it's  Versatile — f  its  many  applications 
where  waveform  study  is  essential.  Huili-in  voltage 
Calibrator  permits  calibration  of  the  scope  for  voltage 
measurements,  (lives  vou  w  ide  frequence 
res|sonse  without  recourse  to  peaked 
amplifier  coupling  circuits.  .Straight  re¬ 
sistance  coupling  is  used,  and  the  scope 
can  be  employed  on  frequencies  up  to 
s  me.  I  xcellent  transient  response  w  ith¬ 
in  the  frequenev  range  of  the  instrument. 


SPECIFICATIONS 


Ssntitivily 

1.  AC  Input — .015  volt*  RMS  per  inch 

2.  DC  Input — 2.0  volti  DC  per  inch 
3  Probe  — .20  volti  RMS  per  inch 

Horiiontal  — .4  RMS  volte  per  Inch 


Frequency  Retponte 

VertKol  Amplifier 

Piobe  ond  AC —  t  0, —  20%  from  20  cyclee  to  500  kc  (Square 
Wove  retponte  60  to  40,000 
eyelet.) 

I  0, — 50%  front  20  eyelet  to  1  megocycle 
with  gradual  reduction  in  retponte 
beyond  I  me. 

DC—  t  0, —  20%  from 0  to 500kcat fullgom tetting. 

Sweep  Range 

10  eyelet  to  100  k<  m  tut  overlapping  ronget. 


Vertical 


Calibrating  Voltage* 

Seven  AC  voltaget  of  power  line  frequerKy- 
150  and  300  voltt  with*  15%  occurocy. 
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COMPANY 


ELECTRIC 


GENERAL 


■  ILLUSTRATED  BULLETINS 

■  Complete  infof motion  will  bo  furniihod  on  any  of  the  Gonoral 
Eloctric  test  instrumonts  listtd  hero.  Chock  thoso  you  oro  intorostod 

Iin  . . .  thon  fill  in  and  moil  tho  coupon  today. 

C_i  TV  Scop*  ST-2A  i  I  Indirttfiol  Tub*  Anolyi«r 

In 'a.  a.  e*AA  YTW.3 

[  i  Sw«*p  0*n«rator  5T-4A 

P  Q  Distoftion  and  Nois*  Anolyzor 

[  .  Morkor  Gonorotor  ST-5A  YOA-1 

I  dj  Kaloncod  Output  Adaptor  ST*8A  Qj  Squar*  Wav*  G*n*rotor 

dj  R*gwlot*d  Pow*r  Supply  YPD- 2  (  1  tndmtriol  Scop*  YNA*4 


Gonoral  Electric  Company,  Section  480 
Electronics  Park,  Syracuse,  New  York 

Please  send  me  further  information  on  products  checked 
at  left. 


CITY . state. 


STATIOHS  it  FOR  DEVFLOPMFMT  LABORATORIES 


VARIAILE  PERMEAIIIITY  SWEEP  GENERAT0R-ST-4A 


Cemplataly  Electronic.  No  Moving  Porti.  I'sinK  an  ex¬ 
ceptionally  wide  linear  sweep,  this  instrument  is  ideal  for 
television  receiver  maintenance.  TV  production  and  devel¬ 
opment  laboratories,  wide  hand  amplifier  study,  and  trans¬ 
mission  line  impedance  measurements.  The  front  panel  is 
slotted,  permitting  the  equipment  to  he  removed  and 
mounted  in  a  standard  19-inch  relay  rack.  A  new  Halanced 
Output  Adaptor  (Type  ST-HA),  also  available,  provides 
halanced  .tOO  ohm  output  from  the  sweep  generator. 


SPICIFICATIONS 


Frequency  Range:  Continuously  variable  from  4  to  110  me  and  170  to 
220  me.  Can  be  used  through  900  me  on  harmonie  operation. 


Svk'eep  Width:  linear  from  SOO  ke  to  greoter  than  IS  me. 


Output  Voltage:  Greater  thon  0.1  volts  from  4  to  110  me. 

Greater  than  O.S  volts  from  170  to  220  me. 


Output:  Single-ended  or  balanced  300  ohm  output. 


MARKER  GENERATOR  TYPE  ST-SA 


Functions  as  a  crystal  referenced  calibrator  from  tO  me  to 
500  me.  >X'hen  used  wiih  the  Ci-E  sweep  generator,  it  pro¬ 
vides  a  multiple  of  markers  spaced  1.^  or  4.5  me  apart  .  .  . 
or  can  be  used  to  supply  a  marker  or  markers  at  any  fre¬ 
quency  from  10  me  to  900  me. 


S^ICIEICATIONS 


Picfvr*  Corri*f  Oscillator ;  15  position  rotary  s*l*ctor  switch  s*l*cts  12 
crystal-controll*d  fr*qu*nci*s  plus  3  tun*abl*  ranges  covering  inter¬ 
mediate  frequencies. 


Channel  Crystal  Accuracy:  .02% 


IF  Ronges:  3  lands—  20  to  27  mc;  27  to  37  mcj  37  to  50  me 

Accuracy:  dial  hand  calibrated,  crystal  calibrotor ^.05%. 


Crystal  Modulotor;  Provides  audio  and  mtermediat#  frequoncy  loco- 
Hons  simuitoneously  with  picture  carrier. 


Crystal  Accurocy:  4.5  mes  .05%.  1.5  mcs.15%. 
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Ph«i0  h  tu  mg  Gt»lluU0y 


blue,  green  or  u  hite 


w  hat’s  the  color  of  water? 

In  a  >;la>%  it's  clear,  yet  (ailumhus  sailed 
the  "ocean  blue".  Sailors  call  it  "^reen 
water"  when  a  vilid  wave  crashes  over 
the  rolling  clcxk.  Other  times  water  is 
frothy  w  hite  in  the  w  ake  of  a  moving  ship. 

Hut  w  hether  blue,  green,  w  hite  or  clear 
—  water  no  longer  holds  all  its  old  mys¬ 
teries  of  "how  deep.'"  or  "w  hat’s  below  ?” 
I'hanks  to  the  use  of  sonar,  under-water 
detection  ecpiipment  develo|x‘d  and  manu¬ 
factured  by  bdo  tor  the  I  '.S.  Nav  \  now  lets 
the  navigator  see  below  with  electronic 
eyes  of  far  greater  range  and  accuracy. 


Ol'R  TWENTY- HFIH  ANNIVERSARY 
Next  month  wtr  will  oExerxe  our  twrncy-hfth  anni¬ 
versary  —  the  (omplftion  of  a  quarter  of  a  century  of 
experience  in  research,  development  and  nianufac- 
turinK-  Since  I92S  the  company  has  been  closely 
identihed  with  the  aviation  industry  and  the  marine- 
held  having  pionirered  in  the  development  of  all- 
metal  seaplane  Hoatv.  With  theytrowinfc  importance 
of  electronic  equipment  in  both  marine  and  avia¬ 
tion.  a  staff  of  top  electronic  enf(ineerinyc  and  manu- 
lacturinyc  personnel  has  been  developed  to  desiytn 
and  produce  various  type-s  of  underwater  detection 
equipment. 

If  you  d  liWe  to  receive  our  attractive,  illustrated 
"1  wenty  Fifth  Anniversary  '  bcMiklet.  lust  drop  a 
line  to  I>ept.  ES-.f,  Edo  ( !orp.,  (.olleyte  Point.  N.^  . 
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Pan  horim  pioneers  radio/eleplione  network 

•  •  •  equipment  by  COLLINS 


w.  :n  Pan  AnnTican  W’orltl  Airways  ojifntHl  a 
r<tiit«-  into  flu'  Mitldlf  Kast  in  U)47,  all  on  ronto 
planc  t'ronnd  (-oinnuinications  had  to  Ih‘  porformod 
l)V  r.iiliotolft;raph  —  tho  dotalash  svstfin.  A  ra<lio- 
t<-lophono  network,  like  that  iiM-d  on  the  I'nited 
States  airways,  did  not  exist  overseas. 

Today,  throimh  the  initiative  of  Pan  .\merican, 
iness.iges  e.in  Ik*  exch.iimed  immediately  hy  radio¬ 
telephone  iM'twer’ii  I  dipper  pilots  and  ('round  radio¬ 
operators  over  every  f(K)t  of  the  (dipper  routes 
from  New  York  to  Kasra,  Irarj,  and  Irom  \ew 
IVlhi,  India,  e.istward  round  the  world  to  San 
Francisco. 

To  accomplish  this  extensive  pioneering  joh.  Pan 
.\meric.m  h.is  iiivestr-rl  three  years  of  work  and  a 
lar^'  sum  of  moi>ey.  This  airline  h,»s  neilotiaterl 
IH-rmission  for  radio  stations  with  foreitrii  ^ovrTii- 
ments,  .md  has  installed  these  stations  at  a  nundM'r 
of  points  in  Kuro|M‘  and  .\sia.  Pilots  and  (ground 
|tersonnel  have  Ireen  trained  for  thr‘  new  operation, 
and  the  (dippers’  r.idio  installations  have  Ihh"!! 
miKlifierl  from  radiotch-v^raph  to  radiotelephone. 

d  h»‘  m.ijirr  radio  units  chosrm  hy  Pan  American 
World  .Airways  tor  this  purpose,  .md  for  the  (.'arih- 
Immii  .ir«M.  are  Collins  hii;h  fre»pu-ncy  (ground  sta 
lion  and  airlxirnc  traiismilters  and  receivers.  In¬ 


cluded  are  Collins  2dlD  d.5/.5  kilowatt  .Autotune* 
traiismilters,  IfiF  .3(M)/.50<)  watt  .Autotune*  trans¬ 
mitters  and  -AIN  receivers  on  the  ground,  and  18S 
transmitter-receivers  in  the  air. 

To  complete  the  mmlernization  of  its  HOl'ND 
TUP'  WOKl.n  system.  Pan  .Amr'rican  has  installed 
(aillins  2311)  and  IflP’  transmitters,  and  .'51N  re¬ 
ceivers.  in  route  stations  at  Santa  Maria,  Lisbon, 
laindon.  Munich,  A’ienna.  New  Delhi,  Calcutta, 
Bangkok,  M.iiiila.  Honolulu,  Los  .Angeles,  San  Fran- 
cistx)  and  Seattle;  a  IHF  transmitter  ami  .tIN  re¬ 
ceivers  at  A’ieniia;  a  IBP'  transmitter  at  Damascus; 
.md  .YIN  receivi-rs  at  Home. 

Additionallv,  a  great  improvement  in  ground 
r.idiotelephone  service  was  ma«h‘ at  Munich.  Tliere, 
\  HP'  commiinicalions  were  relocated  from  the  air- 
jvort  to  the  top  of  lO.tMMI-fiMit  Mount  Zugspit/.c  in 
the  K.ivarian  .Alps,  whence  a  (aillins  .3(MM).A  very 
high  freipiencv  transmitting  and  rerx*iving  installa¬ 
tion  increases  the  effective  op«-rating  radius  from 
.50  to  2.5(1  miles,  covering  an  area  from  Liixemhiirg 
to  Milan.  Italy. 

This  pioneering  by  Pan  .American  World  Air¬ 
ways  is  in  the  liest  tradition  of  .American  fre<‘ 
enterprise.  Collins  is  proud  to  have  Ixfii  chosen 
to  play  a  part. 


•  Rec..  U.S.  Pat  Orr. 


IN  RADIO  COMMUNICATIONS,  IT'S  .  .  . 


COLLINS  RADIO  COMPANY,  Cedai  Rapids,  Iowa 

11  W.  43nd  SirMt,  NIW  TORK  1R  3700  W.  Oliva  Avanwa,  tURRANK 
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The  Development  of 

CARBONYL  IRON  POWDERS 


C«rb»>nyl  Inm  I’lmdcr  ii  an  cMrcmcly 
puic  (i)rm  i>l  irtHi,  Ihc  motal  cimtcnt 
being  liver  iron,  puKlutcd  in 

the  (urm  iif  alnuiM  pcrictt  spheres  mily 
one  III  fifteen  micrmiv  in  diameter  the 
average  diameter  being  K  mieronv 
(.(M)0t2  inche!il.  It  has  iK'en  produced 
commercially  lor  some  years,  primarily 
for  use  in  magnetic  tores  for  electronic 
equipment  lls  priHluction  is  therefore 
mm  under  perfect  control  to  give  abvi- 
lutc  reliability  in  quality  and  properties. 

Ihc  production  of  Iron  <  arbonyi, 
from  which  Carbonyl  Iron  Powders 
arc  made,  depends  on  a  unique  reac¬ 
tion,  which  was  discovered  in  IKqt)  by 
the  distinguished  Hritish  chemist.  Sir 
l.udwig  .Mond.  When  iron  is  treated 
with  carbon  monoxide  it  reacts  to  form 
iron  pentacarhonyl,  a  rare  case  of  a 
liquid  compound  of  a  metal.  Fach  atom 
of  iron  combines  with  live  molcxules  of 
carbon  monoxide  to  give  a  compound 
with  Ihc  formula  le((  ()l  ..  Ihis  reac¬ 
tion  leaves  behind  any  impurities  m 
the  original  iron 

Ihis  liquid  IS  vapori/ed  and  the  va¬ 
por  heated  atH've  2tKI  C,  when  it  de- 
ci'mposes  into  its  constituents.  I  he 
carbon  moni'Xide  is  driven  off  and  the 
iron  separates  from  the  vaps'r  phase, 
first  in  the  form  of  free  atoms,  then  as 
ultramicroscopic  crvstals.  linallv  as 
micrimopic,  aliiu'st  perfect  spheres 
Ihc  particle  si/e  ilistnbiition  can  K’ 
controlled  hv  temperature,  pressure 
and  other  operating  conditions. 

Cimtrolled  punts  and  distribution  of 
particle  si/e  is  essential  lor  use  id  the 
ps'wder  in  electronics,  where  minor 


variations  in  these  propertic*s  have  ex¬ 
aggerated  consequences  in  delicate  elec¬ 
trical  and  magnetic  etTects. 

Ihc  onlv  other  elements  present  are 
non-metals  such  as  carbon,  oxygen  and 
ntrogen  In  (i  .A  A  I  ('arbonyi  Iron 


The  Core  is  the  Heart 
of  the  Circuit 

We  are  privileged  fo  serve  the 
leoding  monufoctvrers  of 
Caiionti  Ikon  Powdek  Cokes 

Aladdin  Radio  Induttrio*,  Inc. 

Chicago,  Illinois 
Honry  1.  Crowloy 
A  Company,  ln< 

W»ff  Orang*,  New  Jersey 
Doleo  Radio  Division 

General  Motors  Corporation 
Kohomo,  Indiana 
lonkurt  llociric  Co.,  Inc 
Son  Carlos,  California 
Mognotic  Coro  Corporation 
Oiiining,  New  York 
Nationol  Moldito  Company 
Hillside,  New  Jersey 
Powdorod  Molol  Products 
Corporation  of  Amorico 
Franklin  Park,  Illinois 
Pyroforric  Company 
New  York,  New  York 
Radio  Corns,  Inc. 

Oak  Lawn,  Illinois 
RCA  Victor  Division 

Radio  Corporotion  of  Amorico 
Camden,  New  Jersey 
Spoor  Rosistor  Corporation 
St  Maryi,  Pennsylvania 
Stachpolo  Carbon  Company 
St  Moryi,  Pennsylvania 


Powder,  they  amount  to  not  more  than 
0  H't  carbon.  oxygen  and  0.7% 
nitrogen. 

The  first  large-scale  prisduction  of 
Iron  Carbssnyl  was  undertaken  in  Ger¬ 
many  shortly  after  1V20.  By  1 928  the 
priK'ess  had  been  adapted  to  the  con¬ 
tinuous  commercial  production  of  Car- 
b«>nyl  Iron  Powder.  Subsequently, 
detailed  studies  and  meticulous  labora¬ 
tory-type  controls  in  the  plant  permitted 
accurate  regulation  of  purity  and  par¬ 
ticle  size  for  the  needs  of  the  modem 
electronic  industry. 

The  first  commercial  Carbonyl  Iron 
plant  in  the  United  States  was  opened 
at  (irassclli,  N.  J..  in  l‘)41  by  the 
(ieneral  Aniline  &  Film  Corporation, 
primarily  to  meet  the  large  wartime  de¬ 
mand  for  electronic  equipment.  Newer 
and  finer  grades  of  the  powder  were 
developed  for  use  in  high-frequency 
electronic  equipment  for  radar  and 
television.  I  ater  a  second  plant  was  put 
into  operation  at  Huntsville.  .Alabama. 

Fhus  the  G  .A  &  F  Carbonyl  Iron 
PriKess  is  now  well  established  and  in 
steady  operation.  It  is  an  outstanding 
case  of  the  successful  precision  control 
of  a  sensitive  chemical  reaction  to  pro¬ 
duce  a  unique  material  that  must  meet 
extraordinary  specifications  of  purity, 
particle  shape  and  size,  and  uniformity. 

H'rife  today  for  a  free  hooA— fully 
illustrated  with  performance  charts  and 
application  data.  It  will  help  radio 
engineers  or  electronics  manufacturers 
to  step  up  quality,  while  saving  real 
money.  Kindly  address  your  request  to 
IVpt.  ~  ’6. 


ANTARA  PRODUCTS 

CARBONYL  IRON  POWDERS  .  .  .  SURFACTANTS 


G 


ENERAL 


^NILINE  &  FILM  CORPORATION 

^  444  MADISON  AVfNUC  •  NtW  TO«X  22.  N.  V. 


G  A  *  Ft  Carbonyl  Iron  Powders 


•  •  i  *imai.«« 
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Kinney  Vacuum  Pumps  work  here,  tool  This  continuous  vacuum  metallizing 
machine,  developed  by  Distillation  Products  Industries,  employs  diffusion 
pumps  and  Kinney  Rotary  Vacuum  Pumps  to  create  the  low  absolute  pressures 
required.  As  in  many  other  vacuum  processes,  Kinney  Pumps  are  used  for 
roughing  down  from  atmospheric  pressure  to  a  few  microns  Hg.  abs.,  and  for 
backing  the  diffusion  pumps  in  subsequent  stages  of  the  process. 

Because  of  their  high  pumping  speed,  their  wear-free  operation,  ond  their 
ability  to  consistently  create  extremely  low  ultimate  pressures,  Kinney  Rotary 
Vacuum  Pumps  are  ideally  qualified  for  all  types  of  vacuum  processing  work 
-distillation,  exhausting,  coating,  and  metallurgy.  If  you  are  planning  to  use 
low  absolute  pressures,  by  all  means  learn  more  about  Kinney  Pumps.  Write 
for  Bulletin  V45  —  the  complete  story  on  Kinney  Vacuum  Pumps,  Oil  Separators, 
and  Vacuum  Pumping  Accessories. 

Single  Stage  Kinney  Pumps  available  in  eight  sizes:  capacities  from  13  to 
702  cu.  ft.  per  min.  —  for  pressures  to  10  microns  Hg.  abs.  Compound  Pumps 
in  three  sizes:  5,  15,  and  46  cu.  ft.  per  min.  —  for  pressures  to  0.5  micron 
Hg.  abs.  or  lower. 

KINNEY  MANUFACTURING  COMPANY 

354$  WatlifMftMi  St.,  iottM  30,  M«m. 

OtprvMnfotivtft  in  York,  CKko90,  Clovolond«  Houston,  Now  Orloont,  ^kilodo(phio, 

los  Angolot,  Son  Froncisco,  Sooftit. 

Foroi9n  Roprosonlotivot:  Gonorot  En9«noorin9  Co.  (todcliOo)  ltd.,  Stotion  Works,  lury  tood, 
Rgdciifft,  loncoshiro,  En9lond  •  •  .  Horrocks,  Roxbwr9K  Rty.,  ltd-,  AAolbowrno,  C.  I.  Awttrolio  .  •  • 
W.  $.  TKomos  li  Toylor  Pty.,  ltd-,  Johonnosbwr9,  Union  oF  South  Afrko  •  •  .  Novoloctric,  ltd-, 
Zurkb,  Switiorlond. 


Vocuum  motalii<in9  ornl  <ootin9, 
ori9inotly  dovolopod  for  bomb  sight 
lonsos  ond  oviotors'  gogglos,  is  now 
oppiiod  to  mony  ovtrydoy  products 
~  such  os  outomobilo  ornomonts.  ro* 
frigorotor  nomo  plotos,  costumo 
jow^lry,  children's  toys,  ond  scores 
of  other  items.  In  mony  cotes,  the 
otom-thick  cooting  it  produces  is 
really  o  beouty  treotment.  In  others, 
vocuum  metolliiing  permits  importont 
functionol  improvements.  AAetolltied 
bomb  sights,  for  esomple,  permit 
direct  sight  into  the  sun.  Again  ond 
ogoin,  the  vocuum  metolliiing  beouty 
both  hot  improved  products  ond  in* 
creosed  their  soles  potentlols* 


I 


SK  RELAY 

MOUHTMSi  frMil  •(  panal  ■••vnN 
inf  nml  wirinf. 

con  l*OWMl  Frnm  100  n«lliwalt« 
tn  4.S  wmtu  D  C. 

CeWTACTtl  Snmn  at  "U  ". 

immioiowoi  high,  iVk** 

lONO.  WlOi. 

Thfir  srf  ihf  Jimrmtions 
for  iht  4  pole  rtUy. 

Will  mett  Army  artd  Navy 
aircraft  specificatioHS 
at  a  component  unit. 

CAN  ALSO  01  FUtNISHIO 
HtIMrnCAllY  SIAUO 
WITH  SOIOCI  ntMINAU. 
PtUO^N-SPfCIAl. 


NEW  Miniature  Telephone  Type  Relay 


NEW  LK  RELAY 


MOUNTMOs 

•I  yml  •#  wifiwf.  lM«f« 

with 


OfMENSIONSt 

iVl"  MIOM,  aVu"  lONO, 

iy„-  wiDf 


These  are  the  dimensions 
for  the  6  pole  relay. 


COIL  pounmt  from  40  miHiwoftt 
lo  7  wont  D  C. 


CONTACTil  Sfoii4or4  3  omyrot, 
t^Ool  to  S  omy ft.  3  om^orot 
to  4  0  0  T.  S  om^ro  cootoctt  (low  volt* 
•§•)  to  4  P.O  T.  S^oool  30  om^ro 
jiowof  cootoctt  S  f  .S.T.f  normoNy  o^oo. 


Will  meet  Army  and  Saty 
aircraft  specifications 
at  a  component  unit. 


ALLIED  CONTROL  CO.  INC. 


7  EAST  END  AVE.,  NEW  YORK  31,  N.  Y. 
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resistor 


•  •  • 


. . .  About 

O&oconecC  Trimmers 


Pictured  above  are  several  custom  designed  trimmers 
that  incorporate  the  elements  of  standard  Erie  Disc  and 
Tubular  Ceramicon  Trimmers.  Each  has  been  developed  for 
a  specific  purpose,  and  each  does  its  job  efficiently  and 
economically.  Propier  design  and  precision  manufacturing, 
plus  our  years  of  experience,  are  the  keynote  to  Erie  quality. 

Look  at  these  units  carefully.  They  should  suggest  the 
possibility  of  using  Erie  Resistor  know-how  and  facilities 
to  make  your  equipment  more  compiact  and  more  efficient. 

Erie  has  the  most  complete  trimmer  line  in  the  industry. 
We  want  to  work  with  you  in  adapting  them  to  your  require¬ 
ments  Inquiries  should  spjecify  complete  mechanical  and 
electrical  requirements. 


ERIE  RESISTOR  CORP.,dERIE,  PA. 


LONDON,  ENGLAND  •  * 


TORONTO,  CANADA 

2:1 


$*of>4ofd  Styk  TD2A  Dwol 
wifA  pillort. 

Sp*ctoi  fibboA  typ*  oa  ifond- 

ord  SPyl«  TS2i  Trimmer  lor  direct  con* 
n«cbon  to  otHof  compOfRonts. 

,  CompoctTrimmor — Copocitor**Romior 
'-'Ceil  OotiQH.  A  cofNploto  otciHotoR 
voit. 

^  Wh«r«  spociol  moiRnting  it  dotirod. 

I  ttondord  Ert*  Stylo  TS2A  and  Stylo 
557  Trimmofi  con  bo  Mppl»od  mowntod 
^  on  broclioH. 

I  Two  trimmor  olomontt  bocomo  on  in* 
togrol  port  of  tbit  coil  locni  ond  I.  E. 

^  top  tocbon, 

I  Spociol  brockot  and  torminol  orrongo- 
montt  on  dwol  tfimmor  unit. 

I  A  <o«npocl  plwggoblo  ottombly  for 
mounting  o  trimmor  in  porollol  with  o 
plug'in  cryttol. 

I  Spociol  tubulor  coromic  trimmor  ond 
'  vorioblo  inductonco  boving  ono  com¬ 
mon  torminol. 

)  Spociol  ttootifo  tubulor  duol  trimmor. 

\  Stondord  Erto  Stylo  557  Trimmor  wtib 
*  tpociol  itont  rotor  torminol. 
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ALLEN-BRA)DLEY 


FIXiD  &  AD!IUSTABLE  RADJ^  RESISTORS 

w  ly 

Sot4  ••»lw*»**<*  »o  Q  IJ  n  I  I  I  U  ©♦  fad»©  o«4  •i#etro«t<  _ 
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MiiMr.t  <  itfj  KcmvCik* 
^  >  Milt  I  Mitt  «  Mitt  titlll^t. 


No  tr.uic  outlet  for  r.tJio  compttnent  parts 
can,  therefore,  leijitimateU  represent  itself 
as  an  Allen- RraJlev  auihonzci.1  dealer,  even 
thounh  It  nia\  acquire  an  (KCasninal  inventory 
of  surplus  resistors  throuRh  a  roundahiiut 
course.  Such  supplies  of  Allen-ffradlev  fi.xed 
and  adiustable  resistors  were  never  obtained 
direct  from  the  Allen-Rradlcv  (  onipanv, 
whose  productive  effort  is  dedicated  to  pro- 
sidlin'  fleitrnnK  tquipmtnt  nianufacturers 
with  resistors  of  the  finest  quality 

Allen-Bradipy  Co. 


A  lien- Rradle  V  fi  xed  and 
adiustable  rcsisiors  aic  sold  .  .  .  under  the 
Mlen  hradlev  name  .  .  .  ixiluiiith  t)  m.tnu- 
faiinrtrt  Thev  arc  not  merchandised  b\  Allen- 
Rraillcv  throuj'fi  tfealcrs,  |obbcrs, distributors, 
or  agents. 

In  spite  of  tontinucil  expansion  of  plant 
facilities,  Allen  Rradlev  resistor  priKluction 
has  not  been  able  to  catch  up  with  the  de¬ 
mands  of  our  customers  .  .  .  the  oricinal 
equipment  manufac  turers  We  siiicerel v  regret 
tfiat  this  short. ige  so  often  atlects  our  cus¬ 
tomers  production  sclleduics. 


An -Open  Letter 

TO  Tfin  RADIO  &  TELL\  ISION  INDUSTRY 
about  Allen- Bradley  Resistors 


Hricilcrv  ometer  Nsiiwitihle  RcMsiof 
2  Mitt  Miik’Ie  diJil  insi  triple  unitv 


TV  Monitor  Console 


Desk  Panel  Cabinet  Rock 


How  Karp  Makes 
Custom-Built  Metal  Cabinets 
and  Boxes  at  Prices  that  Compete 
with  those  of  Stock  Items 


Induction  Heater  Housing 


The  advantages  and  true  economies  of  Karp  custom-built  cabinets,  boxes,  or 

housings  over  stock  items  are  these: 

*  Your  own  exclusive  design  distinguishes  and  "styles"  your  product . . .  gives 
it  more  market  value. 

*  Flexibility  of  construction  details  speeds  and  simplifies  your  final  assembly 
—saving  you  time  and  money. 

*  Our  vast  stock  of  dies  can  save  you  special  die  costs. 

*  Our  70,000  square  feet  of  modern  plant,  with  hundreds  of  craftsmen,  means 
ample  capacity  far  many  types  of  work— simple  or  elaborate— at  one  time. 

*  Plant  is  fully  equipped  with  every  mechanical  facility  that  aids  economical 
production. 

*  Finishing  is  done  in  dustproof  point  shop,  with  latest  water-washed  spray 
booths  and  gas-fired  ovens  mechanically  and  electronically  controlled. 

^  We  make  no  stock  items  or  products  of  our  own.  Our  plant,  time  and  effort 
are  100%  for  our  customers'  work. 

*  Our  engineering  staff  con  help  solve  any  possible  design  and  production 
problems. 

^  It's  results  that  count— and  we  give  you  the  results  you  want. 

Write  for  iffustroted  data  book  describing  our  facilHiot  and  showing  the  wide 

range  of  sheet  metal  fabrication  we  do. 

CABINETS  •  BOXES  •  CHASSIS  •  HOUSINGS  •  ENCLOSURES 


Chassis 


Marine  Radio  Housing 


215  63rd  STREET.  BROOKLYN  20,  NEW  YORK 


Cabinet 
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i6  >  lO^  Gautsas  (B) 


2  mil  Allegheny  Deltamox 


4  5  1.0  1.5  2.0  25 

-  .  t  scoi«  Chong*  5i  — H 

Oersteds  (H)  ^  ^ 


2.5  -2X)  -1.5  -1.0  -.5  -.4  .3  -2 

f - scol*  than.)#  5« - ^ 


A  new  Mognetic  Core 
Material  with  a  rectangular 
hysteresis  loop  ... 


Commercially  available 
in  standard  sizes  of 
toroidally-wound  cores^ 
heat  treated  and  cased, 
ready  for  your  use. 


Where  can  YOU  use  a  Magnetic  Material 
with  these  specialized/  dependable  characteristics? 


complete  consistency  in  each  stinJard  size  of  ci>re. 

Deltamax  is  the  most  recent  extension  of  the 
family  of  special,  hi){h.qualiiy  electrical  materials 
priKluced  hy  .MIeKhrny  l.udlum,  steel-makers  to 
the  electrical  industry.  It  is  an  orientated 
nickel-iron  alloy,  characterized  hy  a  rectangular 
hysteresis  liMip  scith  sharply  defined  knees,  com¬ 
bining  high  saturation  with  low  cocrcivily. 

•  (Va//  en  m  for  ttchnhal  t/jta. 


I  hr  properties  of  IVliamax  are  insaluahir  for 
many  electronic  applications,  such  as  new  and 
iinprocrd  types  of  mechanical  rectifiers,  magnetic 
amplihrrs,  saiurahle  reactors,  peaking  trans¬ 
formers.  etc  this  new  magnetic  material  is  acail- 
ahle  now  as  "packaged  '  units  (cased  cores  ready 
(or  winding  and  final  assembly)  distributed  by  the 
.^lnold  organization  i  sery  step  in  manufacture 
has  been  fully  deseloped.  designers  can  rely  on 


SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORPORATION 
147  EAST  ONTARIO  STREET,  CHICAGO  11,  ILLINOIS 
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you  CAN  6E  SURE..  If  IT& 


Wljstin 


No  Program 
Interruptions 


Now  KDKA  MAKES  SURE 


with  Selenium  Rectifiers 


You,  too,  can  have  a  power  rectifier  that  is 
good  for  the  tije  of  your  transmitter.  Gone 
forever  will  be  those  costly  program  inter¬ 
ruptions  caused  by  the  sudden  necessity  of 
replacing  power  tubes. 

Since  Selenium  stacks  were  installed  at 
KDKA,  power  rectifiers  are  no  longer 
critical  components.  In  addition  to  many 
years  of  service,  these  Selenium  rectifiers 
provide  other  benefits.  No  warm-up  period 
or  filament  power  required  .  .  .  ability  to 
withstand  relatively  high  inverse  surges  . . . 
takes  temporary  or  prolonged  overloads 
without  damage. 

VI'hy  not  be  assured  of  stable  operation  of 
your  power  rectifier  ...  of  program  con¬ 
tinuity  at  full  signal  strength.  Your  nearby 
Westinghouse  representative  will  tell  you 
how  to  get  the  job- proved  Rectox.  Ask 
him  for  a  copy  of  DB-19-025  or  write 
VX'estinghouse  hlectric  C^orporation,  Post 
Office  Box  86H,  Pittsburgh  30,  Pa.  j-2is6s 


Rectifiers  A  Charge 


ALL  INDUSTRIES^ 
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INDUSTRIAL  CIRCUIT  TESTER 


In  llu  shop  .  .  .  2S  rjn.urt  in  oiti  iJH’  lo  Imatc  circuit  trouble-^  I'n  prcxlutticm  c-quipmcni. 
f>«  the  hi  tuh  .  . .  2S  rin>:cs  in  one  CJ^e  for  chcxkm.K  clc-ctrual  equipment  Jurinjj  nunutaeturc. 
In  //’<  hh  .  .  .  2S  ranges  in  oiu  ijit-  immcvliately  available  fur  researeh  anJ  Jevelupment  wurk. 


2S  Invirument  Ranges 

[>-C  VOITS  too  m«  1  to  SO  200  SOO  1000  voln  (20.000  ohm>  par  volt). 

A  C  VOITS  S  IS  30  ISO  300  7S0  vein 

D-C  CUttINT  50  niicro<jmp«.  I  10  100  milliompi;  1/10  ompi. 

A-C  CUIRfNT  S/1  S  lOompi 

IfSISTANCI  3000.  30  000  300  000  ohmi,  3  30  megohmi. 


Stenk  Accessories  .Available  for  Exteneiing  Above  Ranges 
It  Joes  so  much,  to  well,  for  jo  little  Chexk  your  Weston  Representative  for  full  details  or  see  your 
local  lobbcr  Weston  Electrical  instrument  Garporation,  618  Frelinghuysen  Avenue,  Newark  5, 
New  Itrsev  . ,  manufacturers  of  Weston  and  Tagliabue  Instruments 


VfESTON 

aWMi  •  SIIMU  *  Iwtw  •  untn  •  CSifwni  •  Ctac«|f  •  Cwaul  •  C  mwM  •  Doin  •  Cmti  •  DMn  1  •  Nhsih  •  iKtunint •  Sntniiit  •  littit  *Kl  •  iM  •  Hti.Mii  •  HitatMt'a  •  Kmrt  •  Nn  OfliNI 

ttrt  • »  tKt » rwitatwa  t  ‘ astmi •  t'ttMt'it  •  >k»«»H« •  S«« tmcntt •  Sttltit » SI  ItM* Sptast •tiHU •  HtUiailtii  0  C  CtuM  NirtMrt  (iKeic  CtaSMt  Itl.  rmrldt  Dtf«M.  lU. 
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CONSIDER 


TUCre 


may  be 

better  than  metal  parts 


A  lorge  family  of  technical  ceramics, 
under  the  trade  name  AISiMag,  is  custom 
made  into  parts  to  fit  individual  require¬ 
ments.  These  ore  versatile  ceramics.  You 
can  choose  the  one  that  combines  the 


physical  characteristics  required  for  your 
use.  Characteristics  of  the  more  frequent¬ 
ly  used  AISiMag  ceramics  are  accurately 
determined.  They’re  shown  on  AISiMag 
Property  Chart  501,  sent  free  on  request. 


FABRICATION  COST.  AISiMag  parts 
ore  produced  to  your  speciticotlons.  The 
material  is  machined  in  the  unfired  stote, 
then  converted  to  o  very  hard  moteriol 
by  firing  Thus  where  parts  of  great 
hardness  ore  required,  they  can  gen¬ 
erally  be  produced  in  AISiMag  at  a 
major  soving  in  cost  Cerfoin  smoll  ond 
relatively  simple  shapes  can  be  produced 
in  large  quantity  on  automatic  produc¬ 
tion  machinery  at  costs  below  that  of 
ony  other  moteriol  or  production  method. 


AffTAts 


T’^AfCAl 


'*<1uenf/. 


''•isfonte  f, 

»<-ro„o„ 

'•'•tonce  to 

‘'••••on 
_ ^l*<ordo,.. 


^quenil, 


y  merf 


•colleni 


ENGINEERING  COOPERATION  Send 
us  your  blue  prints  and  an  outline  of 
your  requirements.  Our  engineers  will 
submit  recommendations  for  economy  in 
design  and  material.  Test  samples  made 
to  your  specifications  ot  reasonoble  cost 
enable  you  to  check  your  design  quickly 
and  inexpensively. 


'9nef,', 


■""ol  In, 
Perf,>, 


cond. 


'‘toro< 


ground 


- fm  - 


S*ot« 


Auguit,  1950— ELECTRONICS 


NEW  G-E 

MAGNET  WIRE  / 
DATABOOK  \ 


Now  for  the  first  time 

in  one  complete  manual  I 

{  1 

jFORMEX  Magnet  Wires 
IdELTABESTON  Magnet  Wires 


j  For  jobs  involving  specifications  and  usts  of  magnet  wire,  you  need  this 
t  new  (f«  m  ral  Klectric  magnet  wire  manual. 

I  I’iicked  with  helpful,  hurd-to-get  information,  this  34-page  Ixxik  clearly 
I  and  concisr  iy  covers  all  types  of  General  Electric  magnet  wire  —  G  E 
■  Forme  x  for  Class  A  applications,  temiieratures  up  to  105  C,  and  G-E  Delta - 
lx  Stoll,  iKjth  for  Class  11  applications,  temix-raturcs  up  to  125  C;  and  for 
C  l.iss  II  applications,  t* mjx ratures  up  to  180  C. 

tint  art  jusl  a  Itw  of  Iht  svbjtcfs  cottrtd  by  tht  6-t  magatt  wirt  manual: 

•  Piop«rti«t  of  anamal-  and  sibestos-intulalvd  mognat  wir«i 

•  Tobla*  of  lypct  and  siiat  of  (lock  magnal  wirat 

•  Apphcalion  piocaduras 

•  Information  on  (pociol  glass  and  silicono-imprognalod  insulations 

o  Toblos  covoring  •10(10(01  spacificoliens,  dimensions,  weight,  and  other 
pertinent  specification  data 

To  get  your  copy  of  this  fact-filled  reference  manual  on  General  Electric 
magnet  wires,  just  clip  and  mail  the  coupon  below. 

Swiien  W 1 10)1  | 

C*nk(rw(tton  Motvriots  D«p<irtm«nt.  G«n*rol  EWctric  Cempony,  Andg^port  2,  Connecticut  ^ 

lund  m*  fr««  copy  of  "Gunurol  Eluctrk  Magnut  Wir* 
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WILCOX... 

First  Choice  of  SOUTHERN  AIRWAYS 

Southern  Airways  Selects  Wilcox  Type  428 
FACTORY  PACKAGED  VHF  STATION 
For  All  Ground  Stations 


1.  OPERATING  CONVENIENCE 

All  controls  ore  within  eosy  reach  of  the  operator.  Con¬ 
veniently  grouped  telephone  handset,  typewriter,  filing 
cabinet,  and  writing  desk  assure  efficient  operation. 

2.  INSTALLATION  ECONOMY 

All  wiring  inside  the  72-inch-high  standard  relay  rack 
is  completed  at  the  factory.  No  costly  on-the-job  wir¬ 
ing  needs  to  be  done.  Just  install  the  antenna,  plug 
the  station  into  any  standard  electrical  outlet,  and 
it  is  ready  for  operation. 

3.  MAINTENANCE  EFFICIENCY 

Simple,  conventional  circuits  minimize  the  number  and 
types  of  tubes,  require  no  special  training,  techniques, 
or  test  equipment.  All  adjustments  can  be  made  from 
the  front  of  the  ponels.  All  components  are  easily  re¬ 
movable  by  means  of  plug  and  receptacle  connec¬ 
tions.  This  means  low-cost  maintenance. 

for  complete  information  on  the  Wilcox 
Type  428  Packaged  VHF  Ground  Station 


Tvm  42t  VHF  StAtioA  ifi<lye««: 

--  404A  SO 

JOSA  p«c«Wtr 

»407A 
--4UA  VHF 


ELECTRIC  COMPANY 

KANtA*  CITY  1.  MISSOURI,  U.  S.  A. 
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STODDART  AIRCRAFT  RADIO  CO 


664*  SANTA  MONICA  BIVO,  HOLLYWOOD  36,  CALIF, 
M.lli^*  92V4 


,yolt»-p**' 
inal  »o'* 


ifiNoL'Ty  ' 
\0  micro' 
two-torm" 


A 

rn«t«r* 


iC 


liol  input) 
colibro'od 
and  UMf 


,1  S«n«'ti»‘'Y 

.ntoni'tt  '«'**’  ’’ 
rototobU  loop 
>d,  rod'O  tonflo. 


„y;,ol."t 

tomod  bo»'or-o‘ 

nmol  .oKmotor. 
ond  «ommu«'CO 


rumontP  illo.lrofd  ob< 

orolory.  lnd.».duolly  ' 
Intotnol  Itondord  ot 
olt.  ond  DB  o**"’*  “I* 
,„,.m«nl  0*  linoto'dol  c 
p,oW  Of  qooi>J>«o 
♦  or  mooturing  •'»b.f 
aphic  rtcordor  o*o.lobl 


Tho  cuggo" 

.quolly 

for  con»ii»*'' 

fiA«t«r  »Col#» 

Fwnction 

^aw#fof 

Atc*»»ont» 
Of  fod'O**^ 


St.-.-  •'■'i:,;;’rd*''u‘ 

.ondord  to.  %n,p,,  -..b  t« 

nwnlt  ot  twc  '  I  J4o  AN  ' 

'mon  'I'- 

».  p..*or^ 

SMddott  »qu  pmO"* 


Field  Inteniity 


Radio  Interference 


Fr^citien  AtttnuQtion  for  UHF  t 


Uii  fhon  1  2  VSWR  to  3000  MC. 
Tuffot  Att*fiwotor  i 


Accurocy 
f^otonti  o| 
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'U 


aMe4^ 


';rr~--"" 

,„Ti«  •«*’'* 

^  pRtCli'O** 
j^ONlfO*"'"’' 

,oN 

K  WIN'*’'**'* 


Th«»ii}:h  Hi-Q  Crraniir  Coni|M>n«‘ntK  are  pro- 
«Iiiee<l  at  a  rate  of  several  iiiillioii  a  nioiitli,  eaeh 
and  every  sin”li‘  one  is  iinliviiliially  tesleal  at  eaelv 
sta»e  of  |iroflii«-tioii  and  as  a  part  of  tinal  iiisp«M-tioii  .  , 
In-fore  sliipineiit.  I'liat  is  anie  of  tin-  n-asons  wliy*^ 
yon  «'aii  dt-pa-nd  a>n  all  Hl-Q  (^aainpaina-nts  tat  pre¬ 
cisely  ina-et  spa-a-ilia-atiatiis.'  ratinpa  ami  tatla-rana'a*s. 
That  is  (tna-  aif  tin-  ra*asaiii>  why  tha-y  ara-  n»a*al  hy 
virtually  all  h-adin^  proahieers  atf  ta-la-visiani,  eatin- 
iniinieatiatns  ami  a-la-etrainie  a-apiipim-nt. 

Yam  are  iiivita-il  tai  write  mtw  fair  a  i-aipy  of 
the  hranal  new  Hl-Q  Datalo^.  ^ 

i 

‘  t 

JOftlERS  —  ADDRESS:  740  B*ll«vill»  Av».,  N*w  (•dford^  Mott. 


SUetniccU  ^ea^ctOMCc 


FRANKLINVILLI,  N.  Y. 


SAIIS  OMiCIt:  Nrw  York,  Philodolphlo 
Dttroit,  C^icogo,  lot  Angolot 


PUNTS:  frortklinvilU,  N.  Y.«  Oloon.  N.  Y. 

iottup,  Po.,  Myftio  loocH,  S.  C. 
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i 


yOUKS  MOW! 

I  2500  COFIff 
LP  ALn^ADV! 


SERVICES  COMPONENT  REQUIREMENTS- 1N69  AND  INTO 


sncincAnoNS 

li  '■ 


^  lENERAL  ELECTRIC  germanium  diodes  must  meet  the  most 
rigid  specifications,  yet  volume  production  continues  to 
drive  their  prices  steadily  downward.  Compare  new  G-H 
prices  with  all  others  .  .  .  then  check  the  following  reasons 
for  this  ever-widening  acceptance  among  electronics  de¬ 
signers,  engineers,  and  equipment  makers: 

Dual  Mounting— For  Convenience— V'ersaiile  G-E 
diodes  can  he  mounted  two  ways:  clip  them  into  place 
hy  means  of  their  husky,  non-oxidizing  nickel  pin 
terminals ...  or  use  each  diode’s  well-tinned,  copper- 
clad  steel  leads  to  solder  it  into  the  circuit.  These 
special  leads  are  strong  and  flexible,  conduct  less 
heat  than  ordinary  types,  and  thus  prevent  damage 
during  soldering. 

Platinum  Whisker — For  Strength — To  assure  stabil¬ 
ity  and  long  life,  the  G-E  diode’s  pigtail  whisker  is 
of  platinum,  which,  unlike  tungsten,  can  be  strongly 
welded  to  germanium. 

Moisture  Resistant  Insulating  Cose- For  Protection 

— A  special  insulating  case  of  molded,  mineral-filled 
phenolic  protects  this  unique  welded  contact.  The 
case  is  also  tapered  to  assure  correct  polarity  mount-  ^ 
ing.  These  diodes  are  so  easy  to  handle — you  can  \ 
install  ’em  in  the  dark! 

Looking  For  A  Long  Life  Diode?  We’ve  got  ’em!  The  com¬ 
plete  G-E  line  includes  four  general  purpose  diodes,  two 
I  AN  types,  two  TV'  types  (more  than  half  a  million  of  these 
have  already  been  supplied  to  TV  receiver  manufacturers), 
one  u-h-f  model  and  the  high  quality  quad  of  four  balanced 
diodes.  For  product  and  application  engineering  service, 
inquire  at  the  G-E  electronics  office  near  you,  or  write: 


DIODE 


HANDBOOK 


General  Electric  Company,  Electronics  Park,  Syracuse,  S.  Y, 


(w  ra/i 


i  /^u/  ro//ninr/i(r  i/i 

GENERAL  ' 


ELECTRIC 


Now  In  2nd  Rrmfingl  Horo  pro  68  pogoi  of 
foett  on  choroctoritHct,  odvontogot*  ond  cir* 
evitry  of  diodot.  ChorH,  cvrvo«,  diogrom«« 
typicol  oppKcotiont.  loothorotto  bound,  looto* 
tool  stylo.  Supplomontory  sbooH  fvmtsfiod 
froo  os  pvbHshod.  Worth  mony  Hfooi  its 
modost  prko  of  $1.25.  Sond  chock  or  monoy 
ordof  toi  Conorol  flocfrK  Compony,  Sochoo 
dIO,  ffoctronks  fork,  Syroevst,  Now  ITork. 
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Multi-channel  -- 
telegraph  Al  or 
telephone  A3. 


High  stability  (.003%)  under 
normal  operating 
^  conditions. 


RUGGED 

Components 

I  conservatively 
rated.  Completely 
tropicalized.  j 


Minirl  irnnsmiltrr  ofH'nitfs  on  4 
imhil  ronl rolled  frvifiienries  (plus  2 
closely  sfHiceil  fretfuencies)  in  the  bond 
2  y  l~i  :>  Mrs  (I  t>-2  5  Mrs  avndohlet. 

( hierale.s  on  one  freifiiency  al  a  lime, 
cnannehnf!  lime  2  seconds,  (.'artier 
poicer  .{!il>  icalls.  .41  or  l.i  .4M.  Sta- 
lulils  mi.i'X)  iisinf!  i.H-7  (or  ll(i-fil  ) 
cry  slab.  Operales  in  amlneni  11^  lo  + 
4.y°  (.'  iisinp  mercury  reclifiers:-.f.'i° 
lo  +  4.)®  fJ  using  gas  fiHetl  reclifiers. 
Ihiuer  supply,  2<^(-27tl)  rolls,  itOflil) 
cycles,  single  phase,  ('onsen  alirely 
ruled,  slurddy  conslmcled.  ('.omplete 
let  hnical  dala  on  reipiesl. 

Oin.ullanlii,  ilraignm  sikI  m 

rlrrtninir,  mrtrorologiral  i 


Here’s  the  ideal  general-purpose  high- 
frequency  transmitter!  Model  446... 
4-channei,  6-frequency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 
operating  position.  Co-axial  fitting  to 
Kcept  frequency  shift  signals. 

rarturrm  <if  ulaniiar*!  or  aiM-rial 
rnmmiiniralionR  rqui|imeiit. 


OlAilRSi  l^ul^latra  ItU*..  Calaa  e.*t«t  IRIS.  Rio  4»  Jan.ire, 
Rratil  *  N.ary  Nawman  Jr.,  A^rtaUa  A.raa  tSR,  Rarraaquilla, 
Cal.mbia  «  Raa.lM,  RMon^ultla  4A,  Ra.aat  Aira*.  Arg.nfina 
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SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD,  ILLINOIS 


ELECTRONICS  — 4u9ust,  1950 


6000V  TV  Tibilir 


Molded  Paper  Tibular  ^  Dry  Electrolytic 


sca/p 


SANGAMO’S  TV  TRIO 

fops  for  original  equipment  —  Tops  for  replacement  needs 


Siin>;jim«  offers  thre«-  top  television  eapai-itors  that  you  can  us«-  with  con- 
fidenciv  You'll  like  thi-w  teslisl,  pnmit  (sTformers  for  their  ijuality,  their 
small  size  ami  their  stahility. 

The  REDSKIN  is  a  plastic  molded  pa|M‘r  tubular  that  Ls  easy  to  work 
with  on  prixiuction  line  or  on  the  liench  Iss’aus*-  its  strong!,  IoukIi  casinft 
stands  rouKh  handling  and  the  flexible  leads  can't  pull  out!  It  Kives  lonR 
life  at  Hr>“  o|M-ration. 

The  CHIEETAIN  is  a  dry  ehs-trolytic  that  fits  anywhere!  Tiny,  liut  dur¬ 
able,  it  is  ideal  for  application  in  ti);ht  spots  Is-neath  a  chassis.  Mare  tiiimsi- 
cop|M>r  wire  leads  make  it  easy  to  mount.  Maintains  uniform  capacity 
when  suhjis'ted  to  heat  and  hinh  ripple  currents. 

The  SIOUX  i.s  a  fi.OOO  volt  papi-r  television  capacitor  with  a  new  standard 
of  [lermanence.  Desiitned  to  withstand  continuous  opi-ration  at  85°  (!,  it 
is  mineral  oil  imprefrnatisi  to  provide  loniter  life  and  more  stable  p«‘rform- 
ance  over  a  wide  ranKe  of  op«>ratinK  temperaturi-s. 


S«s'  vour  .JoIiImt 


if  he  can  1  supply  you.  write  us 


SWITCHES 


RELAYS 


A 


T 


D 


M 


T 


A 


for  HIGH-EFFICIENCY  Video  Control 

fRraifymTFvni 

KSsSSSSS/hy 


DSirH 

CHICAGO 


F»)r  <ini(><>(h,  chatter-frec  contr*)!,  switch  your 
vitlco  prograni*  with  Auiomatic  Electric  video 
rt-Uyv  Auiomjitic  Klectric  made  itv  hrvt  video 
relay  more  than  ten  yearv  a^o,  and  today  ofTerv 
two  tvp<‘v,  each  providing  exceptionally  low 
capacitance  between  contact  springs,  and  low 
capacitance  between  springs  and  ground 
(Irame,  mounting,  etc.).  I 

In  adtiition  to  these  low-capacitance  char-  / 

acteristics,  .Automatic  I'lectric  sideo  relays  / 
proside  the  depieiulability  «)l  ‘‘twin"  con-  / 
tacts  and  the  small  si/e  you  need  lor  compact  / 
mounting.  The  (  lass  "(  "  sideo  relay  (back-  / 
ground  abose)  is  especially  suitable  (or  strip  / 
mounting,  it  is  siiily  II. OH’'  wide  anil  2*/*'  / 

high  and  IS  32'  in  oserall  length.  The  (  lass  / 

"S"  relay  (two  siesss  in  foreground)  is  1'  / 

wiile,  I^b'  high  and  l’**32*  long,  oserall.  / 
(>|H'raiing  mechanisms  are  basicallv  standard  / 
Automatic  Mectric  ilesigns,  thus  assuring  the  / 
high  operating  elhciencv  tor  sshich  .Automatic  / 
Mectric  controls  are  famous.  / 

lo  receise  complete  information,  simply  / 
let  us  know  vour  specific  needs.  .Address  / 
Al'TOM  A  I  II  n  K  I  KK  S.ALl  .S  ( ORPO-  / 

K.A  I  UIN,  (  hicago  III.  In  (  anada:  .Auto- 
matte  Flectric  (<  anaila)  l.td..  Toronto. 


Supping  Suilthtt 


Ffficient.  dependable 
Automatic  Mectric  con¬ 
trols  are  available  also 
lor  mans  other  uses  in 
your  station  and  studio. 
Lever,  turn  and  push- 
tspe  keys;  telephone- 
type  dials;  stepping 
switches;  lamp  jacks 
and  caps  —  as  well  as  a 
complete  range  of  lele- 
phone-type  relays  car¬ 
rying  the  .Automatic 
T I  e  c  t  r  i  c  name  —  a  re 
now  in  service  in  many 
of  the  largest  and  finest 
program  switching  in¬ 
stallations. 
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TV 


AND 


RADIO! 


J-o-Sa 


Clarostat  supplies  more  controls  for  TV  than  any  other  manufacturer. 
Three  decades  of  pioneering  and  specialization  are  duly  recognized. 
And  Clarostat 's  new  plant  with  unexcelled  mechanization  and  smooth¬ 
est  production  flow,  turns  out  over  50,000  controls  a  day,  not  to  men¬ 
tion  resistors  of  many  different  types,  in  meeting  the  major  portion  of 
today's  TV  and  radio  requirements.  Obviously,  for  quality,  uniformity, 
dependability,  economy,  it's  CLAROSTAT. 


Write  for  Engineering  Bulletin!  on  resistors,  controls  and 
resistance  devices.  Let  us  collaborate  on  your  control  and 
resistance  problems  and  needs. 


Controls  and  Rosistors 


CUUKMTAT  MTO.  CO,  INC  •  OOVM,  HCW  MAMPtMMM 
M  CAMAOAi  CAMAOIAM  MAICONI  CO.  ITD,  iMONTIIM.  P.  O,  AMO  MANCMtS 
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■  The  controlling  unit  of  these  frequency  standards 
f  is  a  bi-metallic  fork,  temperature-compensated 
'  and  hermetically  sealed  against  humidity  and  vari¬ 
ations  in  barometric  pressure.  When  combined  with 
related  equipment,  accurate  speed  and  time  con¬ 
trols  are  afforded  by  mechanical,  electrical,  acous¬ 
tical  or  optical  means. 

Instruments  of  our  manufacture  are  used  exten¬ 
sively  by  industry  and  government  departments  on 
such  precision  work  as  bomb  sights  and  fire  control. 

A/U-s-w.r  wour  freouencv  problems  may  be.  our  engi- 


F4>R  t  SE  llki 
«  H  FIELDS  AS 

IVIITIM 

tfTIOMWT 

UlllSTICS 

RIH  VfEI  mOTNIAniT 
VISCOSITT  KAMIEIKIT 

nKiESR  rirsia 

TELEKTHIK 
IMIITIOR  COMTIIS 
FLIII  FLOW 
CNHIUl  lESCTIOR 
RIVIMTIOR 
SCROOl  UlORtTORIES 
IRDKTRIAL  REURRCN  UB 
ACCRRITE  SKEO  CORTROl 


boottcr  to  provido  10  watts  at 
1 10  V  at  60  eye.  Input.  SO-IOO  eye. 


Tm  2111A.  lAI.  STANDARD 

Osrtpwts.  60  eycla.  0-110  Volh. 
120-240  cyda  impultat. 

Input.  50-400  eyelat.  45  W. 


American  Time  Products,  tnc. 


ttm  21  n.  povrflt  iFtMT 

so  w  output.  0-110  V  at  60 
Inout.  RO-100  eye..  275  W. 
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TYPE  200S.  UTILITY  UNIT 
eonsists  of  Typo  2001-2  an 

MG  1.  Timing  Comb,  hp-  Modot  1000 


SPECIFICATIONS 

•lip-  1000  Socondory  Frgqwoncy  Standord 

A<<crocy 

About  2  ports  per  million  per  week,  nor- 
mol  room  temperature. 

S  ability 

About  t  port  per  millton  over  short  inter¬ 
vals. 

Output 

Controlled  frequencies:  100  kc,  10  kc, 

I  kc.  100  cps,  10  cps.  Sme  or  rectongulor 
waves;  morker  pips.  Internol  impedance 
approx  200  ohms. 

Wove  Shape 

Sine  wove,  less  than  4%  distortion  into 
5,000  ohms  or  higher  load. 

Marker  Pips 

10.000,  1.000  and  100  psec  intervals. 
Oscilloscope 

Integral  with  circuit.  Establishes  10:1 
Lisofous  figures  to  show  division  rotio. 
Moy  be  used  independently  of  standord. 

hp-  100C  Secondory  frequency  Standard 
Accurocy 

Within  ‘  .001%  normal  room  tempero* 
ture 

Output: 

Controlled  frequencies  of  100  kc,  10  kc, 
1  kc,  ond  100  cps  Internol  impedonce 
opproi.  200  ohms. 

Wove  Shope: 

Smusoldoi  only.  4%  distortion  into 5,000 
ohm  load. 

Power  Supply: 

(100C  and  1000)  1 1S  v,  30/60  cps,  regu- 
loted  to  minimlie  line  voltoge  Puctuo- 
tions.  Power  drown  opproi.  150  watts. 
Mounting 

(100C  and  1000)  Cabinet  or  relay  rock. 
Ponel  19**  I  lO’/i".  12"  deep. 

Doto  Subject  to  Change  Without  Notice 


The  new  hp-  lOOC!  and  UM)I)  Set- 
ondar\  Freijueni.y  Standards  inoirpor- 
ate  all  the  features  t)f  the  time-tested 
-hp-  models  1(H)A  and  1()<)H,  plus 
important  new-  advantages  invludin^ 
reitan^ular  wave  output,  timing  pips, 
and  an  internal  oscillosioix;  lor  lon- 
venient  frei|ueni.y  lomparison.  The 
•hp-  lOOl)  may  he  lonveniently 
standardized  against  station  VC’VC'V 
with  a  minimum  of  external  equip¬ 
ment,  and  thus  provide  most  of  the 
advantages  of  an  expensive  primary- 
standard. 

Crystal  Controllod  Fr«qu«nci*s 

The  new  -hp-  Models  UH)D  and  1(K>(. 
employ  a  trystal-iontrolled  usvillator 
and  divider  circuits  offering  a  new- 
high  in  stability-  and  simplicity  ut 
operation.  Standard  frequencies  are 
available  through  a  panel  selector 
sw  itch,  and  may  be  employed  simul¬ 
taneously.  Internal  impedance  is  low 
(about  200  ohms),  so  that  standard 
frequencies  can  be  delivered  at  some 
distance  from  the  instrument. 

The  -hp-  lOOD  Secondary-  Frequen¬ 
cy  Standard  offers  sine  waves  at  ) 


frequencies  and  rectangul.ir  waves  .it 
4  frequencies,  plus  a  buill-in  oscillo¬ 
scope.  Tlie  instrumeni  also  provides  a 
timing  comb  with  maikc-rs  100,  I.OOO 
and  lO.tXN)  microsecond  intervals. 
Rectangular  wave  output  has  a  rise 
time  of  approximately  microscx'* 
onds.  Accuracy  is  2  pans  per  million, 

5  V.  at  all  Frequencies 

The  more  miHleratcly  priced  -hp-  lOoG 
Standard  offers  sinasoidal  frequencies 
ar  -t  crystal-controlled  frequencies 
and,  like  the  -hp-  lOoD,  provides  5 
volts  of  output  at  all  frequencies. 
Accuracy 

both  models  operate  from  a  1 15  v, 
ac  power  supply,  and  piwer  is  regu¬ 
lated  to  minimize  pow  er  line  voltage 
riuctuations. 

Get  full  d»tails  . . .  turn  your 
-hp-  roprosontafivo  or  writ* 
diroct. . .  today  I 

HEWLETT-PACKARD  CO. 

1S77A  Mill  ReW  .  Ralo  All*.  Calif. 

iiMn:  FRAZAR  a  HANSIN.  ITD 
301  Cloy  SfToot,  San  Prancitco,  CoUI.,  U.  S.  A. 
OfVicM:  Now  York,  N.  Y.|  La«  Angolot.  Colil. 


m 


laboratoru  instruments 

FOft  SFIt*  I  AM*  ACCWIMVV 
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o  product  of  imagii 

V _ _ 


...with  an  ideal  combinotigi}  of  eiectrical  and  mechanical  properties 


By  working  alongside  iolki  like  yourseli  at  design  desks,  workbenches,  and  in 
laboratories  we've  acquired  a  good  idea  oi  the  time,  care,  and  imagination 
you  pour  into  the  engineering  and  produchon  of  your  products.  The  thick- 
skinned  insulation  tube  for  an  expulsion  fuse  shown  here  is  a  good  example. 
The  manufacturer  wanted  moisture  resistance,  high  strength,  weather  resistance 
plus  excellent  arc  resistance  all  wrapped  up  in  a  material  that  was  easy  to 
machine.  Working  with  him,  and  using  a  little  imagination,  C-D  engineers  came 
up  with  two  different  plastics;  Laminated  Dilecto  Tubing  for  the  wall,  and 
Vulcanized  Fibre  for  the  core. 


It's  another  example  of  how  you,  too,  can  depend  upon  C-D  to  engineer 
the  right  laminated  plastic  lor  your  needs.  For  C-D  has  no  "axe  to  grind."  We 
can  recommend  from  five  basic  plastics  subdivided  into  a  remarkably  wide 
range  of  grades  and  combinations  of  grades  to  supply  almost  any  combination 
of  mechanical,  electrical,  and  chemical  characteristics.  For  this  kind  of  help 
and  imaginabon,  call  your  nearest  C-D  office,  any  time. 

CCLORON  (MuM.d  High  Sti.ngih  Plutir) 
P(nj  MICABOND  (Bond«i  Mic.  Splitting.) 

I>  U'-  BIAMOND  FIBRE  (Vulr.niud  Fibi.) 

POrtnCT  ''  VUICOID  (R.iin  lnipf.gQ.t.d  Fibi.) 

DILECTO  (L«minAt«d  ThTinu««tttng  PlMtic) 


SRANCM  OrriClBi  RXW  TOBl  IT  •  CUVELAND  14  •  CMICAOO  II  •  SPABTANSUBG.  8.  C.  •  SALES  OFFICES  IN  PRINCIPAL  CITIES, 

wnr  COAST  BXPBnXNTATIVEi  MABWOOD  LTD..  SAN  FBANCISCO  S  ♦  IN  CANADA:  DIAMOND  STATE  FIBRE  CO.  OF  CANADA,  LTD.,  TORONTO  t 


( I  )/< 


FIBRE 


COMPANY 


f  I  tab/ll  hed  1895  . .  Monufoclur  en  of  lamincled  P/oifici  unco  1911  —  N I  \\  Mi  It  I  It  •  II  f  I  \  \N  \  It  I 
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Becouse  Of  5  Outstanding  Features 


Eimac  4-125A  tetrodes  till  more  keyj 
sockets  than  any  other  t25-watt  tetrode. 


The  Eimac  4-1 25A  is  the  heart  of  rrKxlern  radio  communication  systems.  Its  de- 
pendability-of-performance  has  been  proved  over  years  of  service  in  many  thousand 
transmitters.  It  will  be  to  your  advantage  to  consider  carefully  the  economy  and 
circuit  simplification  the  Eimac  4-1 25A  offers. 

As  an  example  of  Eimac  4- 125 A  performance,  two  tubes  in  typical  class-C  tele¬ 
graphy  or  FM  telephony  operation  with  less  than  5  watts  of  grid-driving  power 
will  handle  1000  watts  input;  or,  two  4-125A's  in  high-level  modulated  service 
will  handle  750  watts  input. 

Take  advantage  of  the  engineering  experience  of  America's  foremost  tetrode 
manufacturer  .  .  .  Eimac.  Write  for  complete  data  on  the  4-125A  and  other 
equally  famous  Eimac  tetrodes. 


(•port  A9«nt$:  Fr*i«r  t  Htnitn,  301  CUy  St..  San  FriHcitce,  C«li(ernia 


P  The  4-125A  is  another  1 
Eimac  contribution  to  electronic  progress. 


i 
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ClEVilAND  3,  OHIO 


THYAC 


A  STAR  IS  BORN! 


letter  CofM^fientt  moke  Bet¬ 
ter 

517  ^owcf  Sw^plv,  reQutotfd 
plotr  votfQ9r  rrquiafed  kt^k  volt 
09c,  witk  low  power,  Ii9kt  wei9kt 
loi«9  life 

5841  liifh  voltopc  rcfylotor 
tyb«  u«ed  in  tke  Model  517  Power 
Syppiv  protects  tke  counter  tube 
OfOifist  overvolto9e 

5828  tyb-mtniofyrt  vocyym 
fybe  gives  reliobie  omplitKOtrofi 
at  low  power  consumption 

1885  bafo  pommo  coynfar 
tyba  bes  0  standord  coat  base 
macbanKolly  and  electrically  m 
terckangeable 


Tke  Model  389  Tkyac  occompliskes  the  transition  from  the  post  and  present  interim 
models  to  tke  ultimote  future  beta,  gamma  survey  instrument 


Performonce  wise,  tke  instrument  is  constructed  of  tke  finest  components  providing 
regulated  voltages  that  eliminate  instrument  drift,  reduce  calibration  time,  and 
battery  replacement  costs 


Tke  design  incorporates  advance  thinking  in  terms  of  easy  and  practical  field 
operation  covering  three  ranges  of  gommo  radiation  intensity  0  2^2  0—  20  milli 
roentgens  per  hour  Its  compoct,  rugged  waterproof  construction  with  light  weight 
(S't  pounds)  opproack  tke  eiocting  performance  specification  of  a  super  beta 
gommo  survey  meter  Tke  probe  ossembly  lends  itself  to  tke  use  of  tke  16106 
mKO  window  counter  tube.  16124  gommo  ray  counter  tube,  or  the  1612S  cosmic 
ray  tube  for  added  versotility  for  mony  special  purposes 
EconomKolly  prKed  -  w^ite  for  detailed  dota  sheets 
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W*  know  only  too  wall  what  is  ttwlTn  today  in  Iwctronl^ 
con  bo  obsoleto  tottiorrow.  Wo  con  ro%rd  obsolosconto  by  do> 
signing  our  producH  with  on  oyo  towc^  tho  futwro  and  what 
futuro  applications  may  domand  of  •wv'jiroduct*. 

Bumoll  A  Company  has  shapod  its  onginooiing  policy  with 
this  viewpoint  •>  by  striving  to  koop  woN  ohoad  -  oot  fust  abroost 
of  dovol^fnonts  in  tho  tU  Q  Coil  ond  Filtor  bp^nost. 

Wo  toorch  constantly  for  now  dosipn  M^s  that  will  pormit 
tho  roduction  of  siso  and  3paight  of  ^tors  that  “fly";  now  circuits 
and  compononts  that  wlQ  givo  otw  cuttomoiiL“moro  for  thoir 
monoy"  —  and  now  producflan  mothoc^  that  will  t||Wod  output  and 
guarantoo  tho  roliabHity  anClifo  of  ouf  products.  ^ 

Evon  our  prico  structure  has  boon  ptroamlimiii  to  conform 
with  tho  incroosing  industry-^^do  doman4  for  oconoOiy,  with  no 
socriflco  in  o«r  high  standard  bf  quality.  \ 

Wo  say  that  modorn  applEtotions  domlpid  Burnoll  A  Com¬ 
pany’s  toroids  and  toroidal  filtei*  products  bo^Buso  wo  oro  modom 
in  ovory  sonso  of  tho  word:  modoiw  in  outlooll  ond  tochnic(ua  os 
woll  as  in  prico.  ‘c 


(lusive  Manufacturers  of  Communications  Network  Com] 

Wo  particularly  invito  your  inquirios 

dJMp^^HttjHplkatioi^^ 


fiu/uteil  S.  Co^HfUUU^ 

YONKERS  2.  NEW  YORK 


ELECTRONICS  — >»uou$f.  1950 


August,  J950  — ELECTRONtCi 


,  PYRAIIID, 

t-;.. 


BUSINESS  BRIEFS 


(TVBUIAR  PAPER  CAPACITOR) 


la||««rb<t<ll  <• 
•itittlmd  hkAm  • 
ind  rou|k 

0«t*( lute 
It  pttvtnl 

medlurt  ibtartlion 
li|M  ovttf  cotl 

it  Ihiti  IM<t  arti 

<loub*t  t<eitcl>«n 

(Kllt«l4 
plMK  tttltd 
tttiAit  noitliKt  \ 

iMdl  incl>a>td 
Mcuftly  HI  lolid  — 
tiniK  tnd 


typi  I5TOC  Hwmidt- 
S«al  "  capociteii  or* 
•  ptclolly  dttigncd  lor 
II*  C  optrolion,  tirtn 
in  Iho  mokl  humid  ol 
moiphtrti.  ond  «><M  mtnt 
Iho  lovofo  protoni  doy 
domondi  el  onduronro  in 
loloriiion  rocoivoit.  auto 
rodiet,  oK. 


WRIT!  rot  (OMPIIU  UTIRATUII 

HprttttlMittt  Ml  littiiMtK 
«IM|feMt  UM  V  S  *  Ml  CmMI 


D 


PYRAMID  ELECTRIC  COMPANY 

IS$  Oxford  StTMl 
Pottrson,  N USA 

TIIMMAMS  WUX  Idlonen.  N  J. 

'  CAHI  AOOtItS  Oyntmidotp 


By  W.  W.  MacDONALD 


KxtpnHion  IjidderM.  lanhed  to 
the  top  of  lijfht  trucks  and  com¬ 
plete  with  trailinir  red  flaKs.  were 
once  the  )iadKe  of  itinerant  paint¬ 
ers.  Now  they  more  often  identify 
a  television  installation  man. 

Phiiro  plans  to  produce  over 
l.CHHI.IMK)  television  receivers  in 
1950.  and  output  will  be  stepped 
up  to  S5,(K>0  sets  a  week  this  Fall 
to  meet  that  Koal.  President 
William  Halderston  thinks  the  in¬ 
dustry  will  produce  0. 000,000  sets 
durinic  the  year  and  that  total 
pulilic  investment  in  television 
will  reach  $:i.0fM).lMT0,0O0  in  1951. 

Five  of  the  present  Flextronics 
editors  have,  over  the  years,  writ¬ 
ten  or  edited  17  tnioks  on  elec- 
tripiiics,  loran,  radio,  television, 
radar  and  photo»rraphy.  To  any¬ 
one  semlintr  a  self-addressed 
stamjied  envelope  we'll  lie  happy  to 
.send  the  list  (advi.) 

Test  F'quipment  aboard  typical 
vessels  of  the  I'.  S.  Navy  includes 
the  followintf  items; 


Adaptor  kit  (tuIniY 
.Ariiivlt5«r  M-c) 

Aitdto  narillator 

Itndga  nk{xarit).  rmiaunct#) 

Hri<l(p  fa-r 
Hridca  (r-f) 

hrvlc*  d-r) 

C'nittal  rartiArr  t<«t  m** 

IW»t«M*lor-amt>lifti*r  MwnijMy 
Ihjmmv  Uiau 
FiChiA  hog 
Fiertronio  tiHtrh 

FrMpii»ncy  (batiAriMlyti^) 

Fr*«pieni*> -powf^r  n»#tar 
FnNpMmcy  •tarplaril  (raiUoM'iKk) 
timphir  nRilluu>Aii>»t«»r 
lA>r»n  l««t  trl 

Mumtni*i«r  (v«4t-sYhm-niiUiammrt«r) 
MulUfn#t9r  (»iM*triAKi) 

<  dintntaiar  (aiactrontc*) 

<l«inUi»ro|» 

IUaUt  UMt  art 
liamrr  ralihrgtor 
pHgnai  gani'niti^  (r-fl 
tHgrial  giYtkoratiK  ;  «ot>hulaU»r) 

Sotiar  tMt  •i*t 

anaK  ht 

rakMxH*  diatorlRon  l«»t  m*! 

1(«i-Uy<4  91*1 

l  uiMpi  t««ti*r  ttiulklnmii  !>{«* 

VcWUkCft  divide 

avr  an«i  i*«>irMf  nirtrr 
yS  avnii^iar 

a^  «^iMitM‘-«a»i'illator 
Ualtn>at»r  U  O 

Over  In  Jersey  a  horseplayer 
has  been  picked  up  for  defrauding 
bookies  by  means  of  radio. 

A  confederate  stationed  within 
siK'ht  of  a  track  transmitted  dope 


on  the  winners  in  simple  code.  The 
dope  was  received  in  a  horseparlor 
with  slower  wire  service  in  time 
to  jret  lieta  down  on  sure  thinjrs. 

We  had  this  idea  many  years 
aRo,  as  we  have  little  doubt  so  also 
did  many  another  amateur.  Two 
things  deterred  us;  (1)  a  dislike 
for  bread  and  water  and  i2)  the 
difficulty  of  concealing  even  a 
hearing-aid  earpiece  from  the 
watchful  eyes  of  track  officials  and 
the  law. 

The  ingenious  horseplayer  in 
question  solved  the  second  prob¬ 
lem  by  substituting  a  metal  plate, 
worn  underneath  his  shirt  against 
the  skin,  for  an  earpiece.  Every 
time  his  confederate  pressed  the 
distant  key  the  result  was  literally 
a  sharp  pain  in  the  belly. 

Stanford  .\lumni  Review  says 
that  Dean  Frederick  K.  Terman  is 
thinking  of  inventing  an  attach¬ 
ment  that  will  prevent  a  television 
set  from  being  turned  on  by  a 
schoolboy  until  his  homework  is 
done. 

Flight  Information  is  now  re¬ 
corded  by  American  Airlines  at 
l.atiuardia  Field.  New  York.  When 
you  want  to  know  if  your  plane 
will  fly  on  schedule  just  dial  a 
telephone  number  and  a  robot 
voice  gives  you  the  answer,  much 
like  the  system  used  by  the  phone 
company  for  weather  and  time 
reports. 

Electric  I'tilities  will  be  operat¬ 
ing  lU.OOO  radio  transmitters  in 
925  communications  systems  by 
the  end  of  1951,  thinks  J.  W. 
Bryant  of  General  Electric. 

Each  Westinghouse  Worker  is 
backed  up  by  $5,709  worth  of  tools. 

Industrial  X-Ray  Rusiness.  down 
since  the  war  because  of  the  avail¬ 
ability  of  sundus  gear,  is  looking 
up.  Equipment  now  going  into  the 
:  field  is  designed  for  production¬ 

line  rather  than  laboratorv-  use, 
1  has  automatic  features  that  permit 
‘  it  to  be  used  bv  relativelv  un- 


< 


Rotter  TVopicture  resolutubn 
better  picture  gamma  | 


. .  .with  this 
SYLVANIA  Type  1N60 
Germanium  Diode  ^ 


Thi»  <lio<)<-  iit  a  |>oiiil  rontacl  rertifirr.  deoiftned  for  <'fR> 
cient  and  d«'(M-ndaldc  iM-rvicc  a*  a  video  detector  diode 
for  TV  receivers*. 

In  terms*  of  wt  |M‘rforniance,  the  efficiency  of  this 
Stivania  Gernianiiiiii  Diode  ineanst  better  picture  re»o> 
lution.  es)pecially  at  low  s>i|:nal  levels*.  The  improved  line¬ 
arity  means*  better  picture  ):amnia.  or  range  of  picture 
contract,  in  the  near.white  regions*  where  human  vinion 
is*  mot*t  critical. 


Rugged  Construction 

The  Sylvania  1N60  has*  cons*truction  features  which  as¬ 
sure  long,  trouble-free  life  and  electrical  stability.  Flex¬ 
ible  tinned  leasts  are  swaged  to  nickel  end  caps  which 
are  weldeil  to  threaded  brass  plugs.  These  plugs  are 
screwed  ansi  firmly  cemented  into  a  strong  ceramic  body, 
thus  providing  a  thermal  reservoir,  insulating  the  pig¬ 
tails  from  the  active  element  and  permitting  close  solder¬ 
ing.  For  further  information  mail  the  coupon  today. 


S.l.aniu  Kleririr  I’riMiurla  Inr. 
\iltrrliaina  K-IIMI8 

l.mporium.  I‘a. 

me  raSings  sag  /yli 
abmit  Svivanie  Germamium  Type 


tuentw  mu 
mil  Tint  ttit 

»BaaicnaiiWfs 
(iiciiisic  nil 
(ownam  nuws 
ctiT  Ltas]  III 
nais  sea  naac 
MKinns  iMT 
MIS  NOTOuan 
Tiimaa  sits 


iMreet. 


ELECTRONICS  — Ai/gust,  1950 


■  USINt&S  ItiUS 


NEWS 


SHOCK  VIBRATION 


skilleil  lalxjr  in  making  rapid  tests 
of  such  things  U'  strip-steel  thick- 


COLLINS 

new  vhf  radio  equipment 

USIS  AII.OAMPID 

BARRYMOUNTS 


FOR  ASSURED  CONTROL 
OF 

SHOCK  AND  VIBRATION 


A  full  line  of  navigation  and  commLinicatio''s  equipment  —  developed  by  CoHins 
for  aircraft  use  In  the  vhf  and  uhf  band'  —  mates  available  to  the  aviation 
industry  complete  integrated  radio  faclii*ies  that  meet  a*i  rcqui'-ements  for 
fiavigatlon  and  communications  over  Fcdcal  al'^ways. 

This  new  Collin*  equipment  obtain*  vital-  protection  against 
*hock  and  vibration  with  air-damped  BARRYMOUNTS. 

In  the  Collins  application,  the  un't  BARRYMOUNTS  support  mounting  bases, 
of  Collins  design,  In  single-  and  dual-un't  sty'es,  Vk'*h  provision  for  p'ug-in 
connection  of  navigation  and  glldeslope  rece  ve''-,.  ascerscjes,  a^d  rransmYter. 

Unit  air-damped  BARRYMOUNTS  can  also  be  furnished  for 
direct  installation  to  airborne  instrument*  and  in  combination 
with  Barry-built  standard  and  special  mounting  bases. 

Whateve'  your  shock  or  vibration  prob’em,  Barry  o»pprience  and  consulting 
onglreerinq  facilities  cf*er  a  sure  solution.  VVri*e  for  free  catalog  lisring  stock 
BARRYMOUNTS:  for  special  information,  call  our  nearest  office  or  write  to 


BAR 


DrisinK  Strain  is  indicated  by  un 
electronic  device  with  which  Tuft.s 
(.’ollejfe  is  experimenting-  I’ickitiK 
up  electrical  impulses  from  elec¬ 
trodes  strapped  to  the  head  of  a 
man  behind  the  wheel  of  a  trailer- 
truck  recently,  it  Rave  the  follow- 
inR  microvolt  rearlinRs: 


TlirniitK  trailer  .trountl 
H».iv> 

Sharp 

Sutlsh-ii 

Suiid*  I)  >p*  t  diiik;  tip 
.ShUiinK  K*  at  .  . 

llmh  ^p.-e-^| 

ilrtlll.  .‘^tioM 

I  fitcrx  <  t  It  •tits 
t  M**‘n  -trai»:hta>A.t>  f 
W'altliit;  at  trath*'  liKlit.** 
V\  .kintiK  rai  Ivrrv 


Stainless  Steel  1‘nHlut'tion,  al¬ 
ready  strained  to  capacity  by 
RrowinR  demand  in  many  indus¬ 
tries,  is  beiiiR  further  pressed  by 
application  to  metal  picture  tubes 
for  televi.sion.  The  coelticieiit  of 
expansion,  it  seems,  is  much  like 
that  of  Rla.ss,  so  stainless  simpli¬ 
fies  sealiiiR. 

Invention  .Needed:  William  L. 
Kubie  of  .Armour  Ilesean  h  Foun¬ 
dation  says  there  is  no  known 
physical  measurement  which  can 
be  made  to  describe  smells,  .such 
as  frequency  or  waveleiiRth  in 
siRht  or  sound,  and  that  at  present 
the  best  thifiR  to  do  is  to  compare 
an  odor  with  other  known  smells. 

-Mexico  has  decreed  that  10,(MK.» 
television  set.s  may  be  impitrted, 
and  .Admiral,  (IK.  Philco,  K('A. 
Teletone  and  Zenith  have  already 
applied  for  permits.  (IK,  I’hilco 
and  KC.A  may  also  assemble  .sets  in 
the  country. 

Construction  concessions  have 
been  Rranteii  for  three  stations  in 
.'lexico  City,  where  XIUIC  will 
prtibahly  lie  the  first  to  start  oi>era- 
tion,  and  one  in  Tiajuana. 

TuIh‘  -Manufaeturers  are  a  Rood 
source  of  lunv-product  ideas  for 
electronic  equipment  manufactur¬ 
ers.  We  know  of  two  recent  in- 


.sfances  in  which  tube  lie.'iRiiers 
came  up  with  inteiestiiiR  equip¬ 
ment  ideas  in  the  course  of  their 
work,  passed  them  on  to  their  man- 


*2 
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aKement,  and  itaw  the  manaKement 
develop  Kood  customers  for  tubes 
by  iiiterestintr  outsiders  in  farther 
equipment  development. 


(iovernment  Orders  for  radio 
transmittinK  and  communication.s 
equipment,  includinK  radar,  from 
members  of  the  RMA  totalled  $41,- 
in  the  first  quarter  of  19.50 
as  against  $;17.:{42,88.5  in  the  same 
period  of  1949. 


.\uslralians  registered  1,982,.53() 
radio  sets  at  the  end  of  1949.  This 
included  171,03,5  “second  sets.” 
There  is  now  one  set  for  every 
four  people. 


Wide  .Awake  auto  accessory 
stores  are  selling  miniature  di¬ 
poles  and  folded  doublets  that 
clamp  on  car  broadcast  antenna 
whips.  The  chromium  plated 
gargets  are  dummies  but  it  is  con¬ 
ceivable  that  they  provide  some 
top  loading  and  therefore  a  little 
more  pickup. 

Point  of  interest  is  that  the 
weird  shapes  of  television  anten¬ 
nas  are  proving  more  intriguing  to 
teen  age  drivers  than  the  conven¬ 
tional  foxtail. 


Ilendix  gets  a  $2,.5(l(),(i(>()  contract 
from  t'.A.A  for  radar  units  to  be 
installed  in  28  control  towers  at 
civil  airports  in  the  I’nited  States 
and  .Alaska. 


Reading  Our  Own  .Ads.  we  note 
these  things: 

Hot  ttitvr  huHinrHH,  one  manu- 
iactunr  is  offering  a  caxtor- 
I  if  carrier  for  handling  up  to 

ri  rtaugnlar  t-v  picture  tuhex 
around  a  plant. 

Sf  reral  rorniutniex  are  now  pu.-<h- 
ing  "packagid"  maguftic  ainpli- 
tierK. 

Two  advertiuera  are  offering 
liuild-it-iiourself  kit-t  of  teut  equip¬ 
ment. 

.Many  comiuinetit  manu/arturers 
art  t  nipha.'iizing  the  upeed  icith 
which  iiartK  can  he  incorporated  in 
)  /(  ctronic  a.-<semhli< ». 


TH«  OKdtoflrom  »how»  o  grodwo*  rtt«  ol  toil  iw*- 
bot*4  on  itgnol  ocrott  500 

obffi  t9%nfo*  TK«  fHtt  dowAwo'd  •*  covMd 
rH«  r»<ov  coAtoct  w  Cioitng  gfOUAdt  lood 
Oftd  Mm*  of  ff*0  tnpvf  voRag*  from  *fl* 

Vop*  K*ir*r»*  CwrvofVT*  troc*  n  dw*  to  boCt 

•mf  MtduC*d  Ml  tb*  r*loir  wmdtng  by  *b*  or*to*Uf* 
mcfiOA  TH*  pt*it  oAd  mwcb  lorg*r  downword  At*p 
it  fb*  r*wlt  of  op*ft«ng  co*l  circir«t  by  *b*  »nt*rrvpt*r 
Tb*  (mail  dot  ot  •*«  io««*r  end  (nddotPi  dt*  d*toy  m 
brooking  tb*  k>od  cr«w«t.  oft*f  wtMCb  tb*  trot* 
Ifiovot  upword  from  r*app«oroAC*  of  «Odog* 
ocroM  op*n  coAtoch  Tb*  wbol*  cy<l*  »bow»  o  wb* 
»toAt>ol  oporotiAg  d*tov.  ond  o  p*riod  of  cordoct 
ckmrr*  fmxb  »hort*r  tboA  tbot  tA  wb<b  «oi*og*  »« 
oppU*d  to  tb*  coil 


AMiowgb  tb*  fifioi  rploy  cvrroAf  i«  idoobcpl.  ot  it 
tb*  r*loy,  rt  H  obviowt  tbot  tb*  *l*ctr«al  tiAk*  cOMfoAt 
»t  much  tbort*#.  tb*  cvrr*nf  r*t*t  fott*r,  oAd  tb* 
COAtoctt  clot*  tooA*r  AAotbof  “wrmbi*  '  bet  b**A 
•Atrodwcod  m  tb*  d«od*  t^wn  ocrott  tb*  coH.  tf  m 
polor»i*d  M  ot  Aof  *o  pott  bottpry  cwrr*Al,  bwt 
gpOA  •Atprrwpbon  of  tb*  ctmrif.  if  proiridot  o  lew 
•mpodoAC*  potb  for  dittipoboA  of  tb*  tfor*d 
•n*rgy  iA  tb*  r*ley.  wb«b  Ml  tb*  ofb*r  cot*  wot 
d>tt*pot*d  m  OA  ore  ot  tb*  iAf*frupt*f  coAfoctt  of 
bigb  voltog*  Witbowt  wpAiflcoAt  evrront  flow.  Ia  tbit 
cot*,  tb*  egrroAt  flow  >t  Opproctobl*  Ofid  boldt  tb* 
r*lay  oa  for  o  coAwdorobI*  l*Agtb  of  bMi*. 

Not  ordy  it  tb*  r*loy  now  Aiwcb  fott*r.  bwf  tb* 
confocb  or*  AQw  clot*d  for  o  Ima*  opproiiAiofoly 
*9Mol  to  tbot  dvrmg  wt*cb  tb*  coil  it  *A*rgjc*d. 


Tbwt  it  it  *vid*AHy  diffkwtt  to  |to**  OpoTOtiAg  bm*  of  o  r*loy  wnlott  CtrCgit  condibont  or* 
pr*tcr»b*d  OAd  tbit  it  Ao  pcodom*  pwolibcabeA.  (Tbot*  witbMif  tp  dwpl«ot*  tb* 
Obov*  ditplovt  wiN  rocogmi*  tbot  tb*  two  r*wttOrt  tbowA  ot  1.0  m*gobm  tboold  b* 
vori*d  to  giv*  o  d*t«robl*  roipbv*  mogAitod*  to  tb*  two  ngoelt,  oAd  Aioy  i*  foct  tab* 
tb*  form  of  O  pot*Attom*t*f  ) 


The  only  negative  note  this 
month  is  a  purely  personal  objec¬ 
tion  to  advertising  headlines  in¬ 
corporating  asterisks,  these  little 
jiggers  referring  to  .something 
buried  deep  down  in  the  copy  in 
lice  tyjie  that  is  difficult  to  find. 


63  C*vl*n  S*.,  II 
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Servie^m 

Hef§ond 
The  Saie! 


Mallory  Cuts 


Factory  Television 


Alignments  by  6  to  1 

IVlcvi'Kin  r»Mi-i\«T  iiiaiiiifartiirrrs  arr  ciniilo) iii^  tin* 
Mallory  liuliirliiinT*  an-  tli«*ir  ni!«lttiin'r>  lar  nioro 

riijoyincnt  .  .  .  >filil  liair  tuning  ac  riirai  y.  pn*at«T  sclfc  li\ ity 
anil  xlalnlitv,  linger  lip  roiniK-n-iation  lor  tirill,  coinpli'tr 
h  M  railio  I’ox  l■ra^^•. 

In  aililition,  tlii-y  timl  it  |Ki'».ililr  to  «implity  tlirir  Iron!  i-ml 
ilr>ii'n  anil  rfiliin*  a-smililv  o|M‘ralion.  Kor  i‘\am|ili‘,  lliorr 
arr  jn-t  Iho  ali^nin^'  oprration»  on  i-ai  h  of  tin*  tlirn*  or  lour 
-ri  lioi)'  of  tin*  lnilin  liiin*r,  roniparril  v»iili  >ix  li^n*^  a- 
inan\  on  olln*r  Iv}m*>  of  timrr'i. 

\ililril  ••«*lling  li*atiir»**-I  Hi*tlim*il  (  o>.|*I  Ainl  non.  in  tin*  ni*i^ 
Sinral  linlin  tiirirr  tln*M*  iinportant  a(lvantap^*^  an*  voiir*  at  a 
|>rn  «*  no  hi^ln*r  than  otln*r  tuning  ih*\ii*«*>. 

If  Mill  want  ••li*i  troll ii*  part"  of  roinpl»*l«*  il«*|H*inlal)ilil\  ami 
Miporior  p<*rloriiiain  r,  from  a  supplier  ipialiti<‘il  to  work  liaml 
in  hami  with  \oii  in  tin*  >ohition  of  (h■Mf:n  prohh‘ni'.  turn 
to  Mallorx! 


Oiitniiinilinf:  UlfanltifiHn 
Iff  ihf  neir 

Mtillitry  Spiral  tnductaner: 

1  A  rontr»»l  f»»r  ra**v  Hrlrrtion 

anil  hnr  tiinin^c  i»f  any  «»r 

►  M  rhaiinri. 

1  f.asiU  In  I  HKi'orurrtrr  unr. 

A  h.\i«*llt*ril  oUluiitv  elirmna!*^  fre* 

V  tlriM. 

t.  in  thrtt**  or  foiir-sirlion 

<lr«>i^ris. 

.*)  l-ar  inorr  iiiiirt  o|»«*ra!ion;  }»^rniit’« 
lii^h  '>n’nal  (o«noior  ratio  in  front 
ffitl  ilr»i^iiw. 

frft*  tr*»in  init'rt>|*h4»nirs. 

7  (.r**.iirr  '«•!*•«  1 1\ ii>  on  high  frr- 
(lunnols. 

H  Hirninatf*'*  **hiiiiohing**  of  high 
h.iiul  (  harinei-.  t  rntirr  range 

in  oni\  -«ix  tiirii'*. 

Sino'litir*  front  rn«l  il(*Hign  and 
|»r<Hiiirii(tn 

Itl.  Hrdinew  a»«enil*!> 

ir«<lr  tiiiirk  itf  r  i<  A  (  ai  .  Ini' 

f••r  uHltKtAiwr  liinint  t»* 

V  jrr  |»4t«>nl* 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 
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►  DOTS  APACE  .  .  ,  We'd  like  to 
take  credit  for  stirring  up  the  cur¬ 
rent  interest  in  dot-interlace  for 
black-and-white  television  {Cross¬ 
talk,  May  1950)  but  honesty  for¬ 
bids.  The  subject  was  germinat¬ 
ing  for  weeks  before  we  mentioned 
it  and  would  have  blossomed  with¬ 
out  cultivation  by  us.  That  said, 
we  can  report  with  pleasure  three 
happenings  in  this  field;  Firstly, 
at  the  CCIR  conference  on  tele¬ 
vision  standards  in  London  (see  p 
70,  this  issue)  it  was  pointed  out 
that  a  625-line  black-and-white 
image  would,  with  dot-interlace, 
provide  resolution  equivalent  to 
880  lines.  Partly  on  this  basis, 
the  French  government  was  asked 
by  neighboring  countries  to  recon¬ 
sider  its  819-line  system  in  favor 
of  adopting  625  lines  along  with 
the  rest  of  continental  Europe. 
Secondly,  the  National  Television 
System  Committee  has  set  up  an 
ad  hoc  committee  to  consider  the 
advisability  of  establishing  dot- 
interlace  standards  for  black-and- 
white,  under  the  chairmanship  of 
I.  J.  Kaar.  As  we  write,  this  com¬ 
mittee  is  holding  its  first  meeting. 
Thirdly,  the  demonstrations  by 
Hazeltine  engineers  of  certain  im¬ 
provements  on  the  RCA  dot- 
sequential  color  system  {Tubes  at 
Work,  this  issue)  are  so  impres¬ 
sive  that  all  concerned  are  greatly 
heartened  over  the  application  of 
dot-interlace  to  the  color  problem. 
The  Hazeltine  technique  of  con¬ 
stant-brightness  sampling  is  not 
directly  applicable  to  black-and- 
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white,  but  the  half-element  dis¬ 
placement  of  picture  elements 
along  adjacent  scanning  lines  is 
applicable.  At  the  moment,  the 
principal  doubts  and  fears  about 
d-i  for  b-and-w  lie  in  dot-crawl 
and  other  small-area  flicker  effects 
associated  with  the  fact  that  a 
particular  dot  in  the  image  is 
illuminated  only  15  times  per 
second  when  the  field-scanning 
rate  is  60  per  second.  Having 
witnessed  the  impressive  flicker- 
reduction  properties  of  a  white- 
light  silicate  phosphor  in  Holland 
a  few  weeks  ago,  we  suggest  that 
such  phosphors  be  used  in  dot- 
interlace  testa  at  the  earliest  op¬ 
portunity.  The  rewards  for  a  suc¬ 
cessful  solution  to  dot-interlace 
for  black-and-white  television  are 
very  substantial.  So  leave  us  leave 
no  stone  unturned! 

►  NEXT  DECADE  ...  The  sparkle 
of  one  facet  of  the  electronics  in¬ 
dustry,  television,  and  its  impact 
on  other  facets,  notably  a-m  and 
f-m  sound  broadcasting  and  the 
movies,  has  encouraged  a  rash  of 
statisticizing  among  the  managers 
of  these  businesses.  The  tote  for 
tv,  all  money  spent  for  transmit¬ 
ters,  receivers,  talent  and  time 
charges  is  close  to  a  billion  dollars 
this  year,  certainly  over  a  billion 
next  year.  This  is  a  big  figure, 
and  should  serve  as  a  reminder 
that  electronics  is  no  longer  a 
specialized  business.  It  is  geared 
to  the  national  economy  just  as 
surely  as  food,  clothing  and  autos. 


All  of  which  should  make  cer¬ 
tain  trends  of  particular  interest 
to  those  managing  electronic  com¬ 
panies,  be  they  suppliers  of  serv¬ 
ices,  creators  of  components,  pur¬ 
veyors  of  patents  or  fabricators  of 
finished  goods.  The  Economics 
Department  of  McGraw-Hill,  in 
cooperation  with  the  editors  of  our 
30  sister  publications,  has  just 
completed  a  survey  of  the  growth 
potentials  of  American  business 
and  industry  over  the  next  decade. 
By  1960,  barring  war  and  assum¬ 
ing  we  then  have  full  employment, 
the  value  of  goods  and  services 
produced  by  all  industry  should  be 
$315  billion,  up  18  percent  over 
1950.  The  population  should  be 
165  million,  up  9  percent,  and  con¬ 
sumer  expenditures  $220  billion, 
up  19  percept.  This  is,  of  course, 
not  a  forecast;  it  is  merely  an 
index  of  what  may  easily  come  to 
pass  if  the  national  and  inter¬ 
national  political  climate  is  favor¬ 
able  to  normal  growth. 

Technicians  like  ourselves,  re¬ 
mote  from  managerial  decisions, 
may  profe.ss  disinterest  in  such 
matters.  But  we  found  the  analytic 
basis  of  the  trend  study  a  matter 
of  considerable  technical  interest. 
Accordingly  we  are  working  up  an 
article  on  the  long-range  trends 
revealed  in  this  survey,  particu¬ 
larly  as  they  affect  our  industry, 
for  publication  in  an  early  issue. 
Twenty-five  letters  from  readers, 
expressing  extreme  displeasure, 
will  stop  us  cold.  Any  letter  ex¬ 
pressing  interest  will  be  welcome. 

«S 


ELECTRON  MICROSCOPY 
in  the  United  States 


Typical  Electron  Microscope  Applications 


ichooli  end  Ho$prtalt 

AEROSOLS,  tit*  dcUniiiMtioii 
ATMOStHERE.  porticulol*  moittr 
lACTERIA,  ttrwcture 
IIOLOGICALS,  tompl*  l■«•tt■•atlo■ 
CATALYSTS,  lurtocc  ititdMt 
CELLS,  ttructur«,«irut 
CERAMICS,  particl*  *it«,  turfoc* 
CHEMICALS,  pro^HCt  d*f*ctio« 
CLAYS,  ptiytKol  ckaroctcrlftict 
COLLOIDS,  partkl*  lit* 

FIBERS,  itructprt,  iii* 
INSTRUCTION,  fcncrol 
MARINE  FARTICLES,  tit* 

MEDICAL,  g«ii*rol 
METALS,  turfocct,  tiagi*  cryttolt 
MINERALS,  morpbologii 
tOLLEN,  porticl*  tit* 
fOLYMERS.  physical  chorocttritlict 
PRECIPITATES,  fonnatioa 
PROTEINS,  librous  structure 
RESEARCH,  general 
SALTS,  strwetura 
Smoke,  particle  site 
STARCHES,  molecular  weight 
TISSUES,  nirut  intection,  morphology 
VIRUS,  identification 


Industry 

(Including  Independent  Research) 

AEROSOLS,  sue  determination 
BACTERIA,  identificotion 
BIOLOGICALS,  general  study 
catalysts,  general  study 
CLAYS,  physical  characteristics 


CONTROL,  pilot  plont  ond  production 
DIELECTRICS,  tuHoce,  structure 
DUST,  particl*  sue,  structure 
DYES,  general  study 
EMULSIONS,  general  study 
FILLERS,  dispersal 
FOODS,  structure 
FUMES,  particle  six*,  structure 
GREASES,  soap,  structure 
METALS,  surface,  structure,  films 
PAINT,  particle  six*,  structure 
PAPER,  fiber  studies 
PIGMENTS,  dispersion 
PLASTICS,  general  study 
POLYMERS,  porticl*  six*,  structure 
POWDERS,  porticl*  SIX*,  strsKture 
RESEARCH,  general 
RESINS,  general  study 
RUBBER,  generol  study 
SLUDGES,  morphology 
SMOKE,  particle  six*,  structure 
VIRUS,  eiominotion 
WAXES,  generol  study 


Gournmenl 

(City,  Stote  ond  Federal) 

BACTERIA,  direct  observation 
BIOLOGICALS,  particle  sue,  structure 
DUST,  particle  sixe 
MATERIALS,  general  identification 
MEDICAL,  general 
METALS,  surface,  structure 
MINERALS,  general  study 
RESEARCH,  general 
SOILS,  general  study 
VIRUS,  direct  observation 


By  W.  W.  MacDONALO 

i/tiHUi/imtf  fCititur 


ELEfTRuNH  lan  be  focunned  by 
tneaiiB  uf  electrunic  lensea 
much  a*  lii{ht  ii  fucunned  by  optical 
lennen  Their  wavelength  in  even 
lesn  than  that  of  ultraviolet,  more¬ 
over,  no  electroiin  can  illuminate  in 
detail  individual  particle.n  of  matter 
that  ralinot  be  re.nolved  by  liKht. 
Why  not,  thought  ncientintn  of  the 
early  iy20’n,  une  electrons  rather 
than  liifht  a.n  the  ba-nis  for  a  new- 
type  of  microncojie  to  look  at 
particlen  nnialler  than  man  had  ever 
■«*en  ? 

Karly  work  involved  examination 
of  the  enlarged  pattern.s  of  mate- 
rialn  which  wr-re  themnelven  emit- 
tintf  eh*ctronn,  and  by  llf.TO  a 
minilier  of  laboratorien  were  tisinj; 
inntrument.x  of  their  own  desijrn  to 
study  the  characteristics  of  such 
thiiiKs  a.s  the  filament  wires  of  in¬ 
candescent  lamfis  and  vacuum  tubes. 
Substantial  enlargement  of  objects 
intermediate  lietween  a  source  of 
eler’trons  and  a  fluorescent  screen 
was  accomfilished  in  the  same 
decade,  and  in  the  I'.llO's  commer- 
cialiration  of  eltvtron  mirroscoiH's 
as  we  now  know  them  occurred. 
U(’.-\  has,  since  that  time,  tirouirht 
out  and  sold  four  mistels.  North 
■■Xmerican  Philips  has  imfxirted  .sr‘V- 
eral  instruments.  Karrand  Optical 
is  completinu  a  desi/n 

.\s  of  .lanuarv  lt>r*0  there  were 
220  electron  microscoix's,  valued  at 
$2.S00.000,  in  use  in  the  I’nitixl 
States.  Of  these  41  jiercent  were 
owned  by  schools  and  hospitals,  30 
jM-n'ent  by  Industry  incliidinir  inde- 
pvmdent  research  laboratories,  and 
the  remaininp  20  percent  by  city, 
state  and  federal  departments  and 
institutions.  Many  instruments, 
particularly  those  in  colleires,  are 
turninjr  out  research  data  for  non- 
owners 


.-Vpjilications  for  the  electron  mi¬ 
croscope,  present  and  potential,  are 
so  numerous  and  varied  that  a  com- 
jilete  tabulation  is  impractical. 
.Many  current  applications  are  clas¬ 
sified.  The  accompanying  table  list.s 
typical  u.ses  to  orient  the  casual 
reader.  The  folIowinR  quotes  are 
included  for  those  who  wish  to 
study  the  subject  in  jrreater  detail. 
First,  a  few  from  schools  and 
hospitals: 

School  of  ehemittiy :  “The  electron 
microscope  has  been  used  as  a  primary 
standard  method  for  particle  sixe  de¬ 
termination  in  synthetic  rubber  laticee, 
in  the  investigation  of  pifrment  disper¬ 


sion  in  the  presence  of  surface  active 
aifcnts,  for  determination  of  the  struc¬ 
ture  of  surface  films  transparent  to 
visible  light  where  the  resolving  power 
or  focal  depth  of  the  light  microscope 
did  not  permit  its  use.” 

denenU  mcareh :  “The  instrument 
has  been  particularly  useful  in  deter¬ 
mining  particle  sizes  and  shape  of 
catalysts,  pigments,  precipitates  and 
cancer  virus  studies,  and  we  have  used 
the  electron  diffraction  attachment  on 
thin  surface  layers  and  vacuum  de¬ 
posited  layers  of  metals  and  salts.’’ 

Rctearrh  :  “We  have  been  able  to 
detect  a  difference  in  composition  be- 
t-ween  interior  and  surface  of  smoke 
particles” 

MedienI  tehool:  “We  have  identified 
characteristic  virus  associated  with 
certain  disease  conditions  in  man.  con- 
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trolled  physico-chemical  treatments  for 
purification  of  virus  protein.s,  and 
studied  the  fine  structures  of  fibrous 
proteins." 

Mtdieinr:  “We  have  been  able  to 
see,  photograph  and  characterize  sev¬ 
eral  animal  virus  hitherto  known  only 
by  indirect  evidence." 

School  of  minernU:  “We  have  in¬ 
vestigated  the  crystalline  phase  in  opal 
glass  and  shown  that  future  study  of 
this  material  with  the  electron  micro¬ 
scope  might  be  very  significant  to  the 
industry." 

Chemistry :  “I  feel  that  we  have  ac¬ 
complished  vindication  by  direct  obser¬ 
vation  of  several  precipitation  phe¬ 
nomena  that  were  predicted  by  less 
direct  methods  and  that  we  have  added 
new  knowledge  concerning  these  phe¬ 
nomena.” 


Medical:  “By  using  the  electron  mi¬ 
croscope,  I  have  found  an  otherwise 
unavailable  source  of  approximate  size 
determination  in  the  colloidal  range. 
The  resolution  was  sufficient  to  show 
structure  not  otherwise  discernible  in 
protein  fibers  and  in  examination  of 
sfH*rm  cell  flagella." 

General:  “We  have  seen  a  number 
of  new  products  in  the  field  of  chem¬ 
istry  and  have  observed  in  the  field  of 
virus  and  bacteriophage  individuals 
that  never  could  have  been  seen  by 
optical  means." 

Bacteriology  “Our  chief  finding  has 
been  the  discovery  of  the  marked  simi¬ 
larity  of  morphology  among  closely 
relate  bacteriophages  active  against 
salmonella  thyphosa." 

Medicine:  “We  have  been  studying 


the  ultramicroscopic  structure  of 
myofibrils.” 

Medicine:  “An  intensive  search  is 
to  be  made  for  structures  characteris¬ 
tic  of  neoplastic  cells  of  both  human 
and  animal  origin." 

Medicine:  "We  have  found  globular 
proteins  in  cerebrospinal  fluid,  and 
virus-like  globules  in  cancer  extracts." 

In  industry,  and  among  inde¬ 
pendent  research  organizations 
serving  industry,  applications  for 
the  electron  microscope  are  still 
more  extensive,  as  these  examples 
show: 

Paper  company;  “We  have  used  the 
instrument  not  only  as  a  research  tool 
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but  in  plant  truuUe  thiiotinK.  Klvctrori 
microacupy  has  shuwtt  clearly  differ- 
ances  in  pigments  which  were  only 
•uspectetl  from  optical  mH-roscopic  ex 
aminstiun  and  thus  has  cunlirme  l  and 
placed  on  a  sounder  ba.iis  several  hy 
potheset  we  had  prup<i*<-d.  In  some 
instance*  we  have  been  surprised  by 
the  information  obtained  from  the 
elctrtion  mirrosco|>e  in  that  we  lind  un- 
aust>c<'t<-d  differences  lietwei-n  similar 
piirment*  '■ 

Ihittrry  nuiktr :  “We  have  iK-en  able 
to  demonutrate  relationships  existing 
between  various  materials  and  the  ac 
tual  industrial  utilitv  of  these  ma'e 
rials.  This  has  enableil  us  to  synthe 
sixe  l>etter  materials.  The  electron 
mtcroacoiH-  i.s  also  used  for  routine 
control  of  incoming  materials.'' 

K/ccfei<«ic  ei/Mipmenf.-  "We  have 
studiist  the  surface  structure  of  sin¬ 
tered  mttallic  oxides  hy  means  of 
stereoscopic  pairs,  and  the  results  have 
consi-lerable  value  in  ascertaining  the 
effects  of  processing  changes  upon  the 
physical  structure  of  finishiil  pnsl- 
ucts." 

Kltrtrtmif :  “We  have  determined 
the  structure  of  films  of  Al/),  formed 
electrolytically  of  a  thickness  e<iual  bi 
about  0.5  M.” 


hltctrtral :  "By  obtaining  accurate 
particle  size  measurements  compacts 
of  different  alloys  of  tungsten  and 
molybdenum  metal  powders  can  be  re- 
jM-ated." 

1‘uudfr  ma'-~rr:  “We  have  known 
for  some  time  that  cellulose  from  vari¬ 
ous  sources  t«-haves  differently  during 
processing.  By  using  the  electron  mi¬ 
croscope  a.H  a  tool  for  elucidating  the 


RCA's  laiMt  model,  a  permaasol  maqnet  lyps  moikslsd  lor  loss  than  $(.000.  and 
a  microqroph  ol  a  plant  soctlon  mad*  with  a  3.000X  slactronic  Ions  and  liuthsi 
onlarqod  pboloqraphicoUy 


minute  architecture  of  cellulose,  dis¬ 
similarities  in  suomicroscopic  struc¬ 
ture  have  been  revealed.  Thm  addi¬ 
tional  knowledge  has'  given  a  new 
approach  to  the  problem  of  reactivity, 
which  should  result  m  more  efficient 
utilization  of  cellulose  and  an  improve¬ 
ment  in  quality  of  the  final  product.” 

I’heirmaetaticaU :  “A  specific  achieve¬ 
ment  has  been  the  discovery  of  a  new 
actmophage  of  S.  griseus.  These  par¬ 
ticles  are  much  too  small  to  .see  with 
the  light  microscoi«-.'’ 

f>ii  eomftany:  “The  use  of  reflection 
diffraction  has  made  possible  the  iden¬ 
tification  of  very  thin  corrosion  films 
on  metallic  foils.'' 

(HI:  ‘^Information,  available  only 
via  electron  microscopy,  of  importance 
in  the  production  and  evaluation  of 
grea.ses  ha.s  lieen  obtained.” 

Rubber:  “We  have  studied  and  de¬ 
termined  the  relative  growth  rates  of 
rubber  and  plastic  latex  particles  dur¬ 
ing  polymerization.  By  measuring  the 
size  of  latex  particles  and  determining 
the  amount  of  soap  on  them,  wa  have 
lieen  able  to  calculate  the  size  of  soap 
molecules  for  a  monolayer.  We  have 
■letermineil  differences  in  the  ability  of 
various  polymers  to  disperse  pig¬ 
ments." 

City,  state  and  federal  govern¬ 
ment  department.s  and  in.stitutions 
have  been  a  little  .slower  to  acquire 
electron  microscopes  but  a  desire 
for  the  instrument  is  widespread: 

f.aw-enforcfment  agency  “A  great 
deal  of  the  laboratory's  work  has  to 
do  with  the  identification  of  unknown 
materials  of  all  types.  In  this  regard, 
the  diffraction  adaptation  has  been  of 
great  aid.  Electron  diffraction  pat¬ 
terns  have  been  obtained  and  subse¬ 
quently  identified  on  extremely  minute 
deposits  which  otherwise  might  have 
been  considered  too  limited  for  ade¬ 
quate  analysis.” 

Health  department:  “We have  made, 
in  the  past,  an  effort  to  identify  polio¬ 
myelitis  virus  with  the  electron  micro¬ 
scope.  Although  we  failed,  it  was  pos¬ 
sible  to  demonstrate  that  previously 
published  photographs  of  what  wa.s 
claimed  to  be  poliomyelitis  virus  were 
not  pictures  ot  the  virus  at  all.” 

Medical:  “Our  microscope  has  been 
used  for  direct  observation  of  bac¬ 
teria  and  virus,  sectioned  tissue  and 
SiO  and  .AlO  replicas  of  frozen  mate¬ 
rial  by  means  of  a  technique  developed 
here.'* 

Design  Suggestions 

I’sers  of  electron  microscopes 
contacted  during  this  study  of  elec¬ 
tron  micro.scopy  in  the  United 
.''tate.s  expres.sed  an  almost  uni¬ 
versal  hope  that  better  methods  of 
preparing  samples  for  examination 
would  soon  be  found.  They  seemed 
generally  satisfied  with  the  per¬ 
formance  of  their  instruments  but, 
in  a  spirit  of  helpfulness  indicative 
of  a  desire  to  see  the  art  progress 
even  faster,  offered  some  construc¬ 
tive  suggestions  regarding  future 
design. 
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Early  commarctal  modal  oloctron  mlcroocopo  typo  EMB.  and  Iho  conaolo  typo  EMC  that  com#  alonq  o  Uttlo  lotor 


DesiKii  sujfKestions  are  here 
listed  in  apparent  order  of  impor¬ 
tance.  with  full  knowledjre  that  some 
of  them  are  ditficult  or  impossible 
to  achieve  at  this  time  for  either 
technical  or  economic  reasons  and 
awareness  of  the  fact  that  some 
have  already  been  included  in  most 
recent  elt“ctron  microscope  models: 

'  1 1  (irfatvr  rn«(/e  of  matfnifirn- 
tion  without  complirated  ndjiist- 
nifnt  or  diHitinutlinp. 

’2>  ^^ore  fffiritnt  or  effective 
electron-diffraction  accexuorieii. 

iSi  Increaned  rmolving  power  to 
ntarer  the  theoretical  maximum. 

'  i  I  1‘rovision  for  taking  more, 
micrographs  without  repumping. 

(51  Improved  correction  of  the 
electron  lens  system. 

'6)  Higher  voltage  for  greater 
samjde  penetration. 

'71  .Means  of  reducing  heating 
and  other  causes  of  sample  insta- 
hility. 

'Ml  Some  means  of  obtaining 
more  precise  focussing. 

‘9)  Some  method  of  determining 
the  magnification  of  the  specimen 
field  hy  internal  means. 

Other  siijrjrestions,  not  so  numer¬ 
ous,  include:  A  universal  sta^'e  per- 
mittintr  movement  of  samples  while 
the  instrument  is  in  use  ...  A 
motor-driven  stapre  .  .  .  .Motion- 


picture  attachment  for  photograph-  .  .  .  .More  automatic  or  foolproof 
iiiK  samples  .  .  .  Adaptability  to  safety  controls. 
liviiiK  materials  .  .  .  Larifer  field  of  In  view  of  the  accomplishments  of 
view,  particularly  at  low  maptnificu-  the  electron  micro.scope  since  1040, 

tions  .  .  .  Greater  ease  of  adjusting  p'rowinjr  appreciation  of  what  it 

new  filaments  after  installation  .  .  .  may  tlo  that  can  lie  done  by  no  other 

l^ess  susceptibility  to  coron.a  and  means,  improvements  in  desijfn  and 

unsteadiness  diiriii;;  humid  we;ither  reduction  in  price,  the  market  for 

.  .  .  F.Iimination  of  effect  of  stray  the  instrument  sho  ild  show  substan- 

majjnetic  fields  on  ionization  kurc  tial  jfrowth  in  the  next  ten  years. 


Importod  Philip*  coaael*  medal 
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TV  -THE  INTERNATIONAL 

Simlv  (^roup,  fulloHitig  tour  of  lelevihion  sywlfma  in  I  .S.A.,  trance.  Hollanii  and 
Kiigiand.  iiiakch  further  progresH  tonard  international  agreement  on  ««tandard»  at  I.ondon 
eonferenee.  Standard  liiie-M-anning  frequein’v  pn»po>ed  as  bridge  hetw»*en  52.*>*Iine  and 

(>25*line  systems 


RKm>KNTATlVES  of  22  nations 
rw*-ntly  |iarti<'i(iatfd  in  a  tour 
of  the  television  systems  of  the 
world,  jireparatory  to  the  Is)ndon 
('onference  of  the  International  Ra¬ 
tlin  Consultative  Committee  (CCIK) 
study  ttrnup  on  television  stand¬ 
ards.  This  trrt)U|i  is  attempting  to 
formulate  worldwide  or  rejfional 
stanilanis  to  fai  ilitate  proirram  in- 
tert-hanjre  an. I  to  f<iiitrt)l  interfer¬ 
ence.  The  protrram  includiMl  in- 
s(>ertions  anti  tlemonstratittns  ttf  the 
televisitin  systems  of  the  I'niteii 
States.  France,  llttilantl,  anil  Knu- 
lantl  fritm  March  27  tt»  .May  5,  as 
siimmarizt‘il  in  the  accomiianyiny' 
tahle,  ami  cttncliiileil  .May  12. 

The  ctinference  continuetl  the 
study  of  inlernatitinal  television 
Itejfun  in  Zurich  last  year,  ns  re- 
jiorttul  m  these  pa^es  last  Octoher. 
The  Zurich  ctinference  consitlereil 
a  yroiip  of  i|uestions  tin  scanninjf 
stamlaril.s,  polarity  of  nitslulation, 
ilirts'tion  of  polarization  ami  sound 
imaliilation.  .Xy reemeiit  was  reached 
.it  Zurich  on  two-ti>-one  interlacing, 
on  an  aspect  ratio  of  4-hy-.'I.  ami 
on  minsynchrtimuis  o|w>ration  .  fielil- 
scanniny  trt>tpiencv  inilepemlent  of 
the  iMiwfr-siiiiiily  fret|uency  i .  These 
recommemlations  were  unanimously 
reatUrmed  at  the  I.omlon  conference 
hy  the  12  nations  then  present.  In 
adilition,  vestiirial  sitlehaml  trans¬ 
mission  was  reconimemletl  for 
w  orltl-w  ule  stamlarduation. 

.■Xtfempts  to  attree  on  the  number 
of  lines  per  picture  an.!  the  niimlier 
.•f  fields  |>«‘r  stvond  proved  iinavail- 
intf  at  the  Isindon  meetinjr,  al- 
thoiiith  it  apiH'ared  certain  that  all 
the  nations  of  continental  Kurope 
represented  at  the  conference,  with 
the  exception  of  France,  would 
airri-e  on  62.'>  lines  and  50  fields. 
Fending  a  further  meeting,  the 


French  government  is  con.sidering 
whether  to  go  ahead  with  the  819- 
line  system,  or  to  go  along  with  the 
625-line  systems  of  the  neighbor¬ 
ing  countries. 

One  of  the  noteworthy  develop¬ 
ments  of  the  l.ondon  conference 
was  the  suggestion,  advanced  by  the 
CCIR  director,  Dr.  Balth.  Van  der 
Fol,  that  the  line-.scannitig  fre¬ 
quency  l>e  standardized  as  a  means 
of  bridging  the  difference  Udween 
the  62.5-line  Kuro|)ean  standard  for 
line-.scanning  frequency  and  the 
52.5-line  American  standard. 

Technical  Developments 

The  principal  technical  develop¬ 
ments  reviewed  by  the  study  group 
comprised  .seven  major  items:  (11 
the  cost  of  operating  a  television 
system  independently  of  the  power 
siitqily  frequency,  (2>  reduction  of 
ilieker  by  long-persistence  pho.s- 
[ihors,  (2)  the  use  of  dot-interlace 
in  black-and-white  systems  to  im¬ 
prove  resolution  without  increasing 
the  bandwidth,  (4)  the  jiolarity  of 
picture  miMlulation,  (.5)  methods  of 
reducing  ciH-hannel  interference. 
(6i  color  television,  and  (7>  stand¬ 
ardizing  the  line-scanning  fre- 
qiieticy. 

The  first  of  the.se  items,  nonsyn- 
chronous  oiwration,  is  important 
when  transmitter  and  receiver 
oiH*rate  on  separate  power  systems, 
not  tied  together  in  frequency,  as 
is  likely  when  jirograms  are  ex¬ 
changed  across  national  borders. 
To  avoid  moving  hum  bars  and 
scanning  distortions,  it  is  then 
necessary  that  stray  magnetic  and 
electric  fields  be  removed  both  at 
transmitter  and  nseiver. 

A  study  of  this  problem,  rejairted 
to  the  study  group  memliera  by 
KC.A  at  ('am.len,  |••‘vealed  that  the 


u.se  of  direct  current  on  certain 
heater-filaments  in  the  camera  cir¬ 
cuits  and  simple  constructional  and 
circuit  changes  in  the  monitors  suf¬ 
ficed  at  the  transmitter.  Using  dry- 
di.se  rectifiers  for  the  heater  supply 
allowed  a  conversion  of  the  trans¬ 
mitter  eijuipment  coating  less  than 
2  jK'rcent  of  the  cost  of  the  camera 
chain.  Kven  lower  coat  was  ex¬ 
pected  when  the  changes  are  intro¬ 
duced  at  the  design  .stage. 

Conversion  of  receivers  for  non- 
synchronous  ojieration  was  found 
to  be  equally  simple.  A  standard 
24-tul>e  transformer-type  table- 
model  receiver  was  converted  by 
substituting  a  larger  power  trans¬ 
former  (with  le.ss  stray  field),  in¬ 
stalling  a  magnetic  shield  around 
it.  and  inserting  one  extra  multi¬ 
section  electrolytic  capacitor  and 
bracket.  The  cost  of  these  changes 
to  convert  from  60-iycle  operation 
to  .50-cycle  nonsynchronous  opera¬ 
tion  was  2  percent  of  the  total  cost 
of  the  receiver  including  cabinet. 
I'o  convert  a  .50-cycle  receiver  for 
non-synch  ronous  operation  cost 
only  U  percent.  Similar  figures 
were  reported  by  Philips  engineers 
in  Holland,  who  demonstrated  a 
transformerless  set  converted  at  a 
cost  of  about  0.5  jiercent.  As  a 
result  of  these  findings,  the  confer¬ 
ence  voted,  without  reservation,  to 
adopt  nonsynchronous  operation  as 
a  worlil  standard. 

Studies  of  Flicker 

Tests  conducted  at  the  RCA 
'aboratories  in  Harrison,  using 
members  of  the  study  group  as  ob¬ 
servers,  revealed  that  images 
.-■canned  at  60  fields  per  .second 
could  lie  viewed  at  highlight  bright¬ 
ness  from  5  to  8  times  greater  than 
.vhen  scanned  at  .50  fields,  for  the 
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same  visibility  of  Mioker.  This 
fact,  which  had  l>een  advanced  by 
the  L’.  S.  ilelevfation  at  Zurich  in 
support  of  the  60-field  American 
standard,  impressed  many  of  the 
deletrates  as  justifyinjr  adoption  of 
the  6(t-field  rate.  Kut  a  demonstra¬ 
tion  of  flicker  reduction  usinjr  a 
lonK-persistence  black  -  and  -  white 
silicate  phosphor,  at  the  I’hilips  lab¬ 
oratories  in  Kindhoven,  had  the  op¬ 
posite  effect,  with  the  result  that 
all  the  conferees  except  the  V.  S, 
delejfation  voted  for  the  50-rield 
rate. 

The  phosphor  demonstrated  by 
Philips  has  two  components,  one 
pnslucinK  blue  li^ht  which  de<ays 
to  6.3  percent  of  the  initial  intensity 
in  about  0.1  millisecond,  the  other 
a  yellow  component  decayinjf  in 
about  10  milliseconds.  The  net 
effwt  is  a  bluish-white  lijrht,  which 
decays  to  tl  percent  of  its  initial 
intensity  in  one  frame  time,  that  is, 
in  l/2r)th  second.  Since  the  after- 
imajre  is  less  than  fi  [)ercent  as 
brijfht  as  the  initial  imaRe,  no 
smear  effects  are  noted  in  objects 
in  motion.  Rapidly-movinR  objects 
may  display  yellow  color  frinRes 
alonR  edRes  at  riRht  anRles  to  the 
motion,  but  this  effect  was  stated 
not  to  be  objectionable,  since  the 
eye  is  not  critical  of  objects  in 
rapid  motion. 

UsinR  this  silicate  phosphor,  the 
hiRhliRht  briRhtness  for  tolerable 
flicker  was  increased  alK>ut  7  times 
over  that  permissible  with  a  short- 
decay  sulphide  white-liRht  phos¬ 
phor,  when  both  operate  at  .50  fields. 
The  increase  in  briRhtness  in  RoinR 
from  .70  to  60  fields,  with  short-de¬ 
cay  phosphors,  is  about  6  times.  Ac- 
cordinRly,  the  lonR-de<'ay  pho.sphor 
provides  an  improvement,  at  50 
fields,  about  eijual  to  that  in  in- 


TELE VISION  TOUR  — CONDENSED  PROGRAM 


U.  S.  A.  (N««  y«rli,  PKiUdalpkia,  WatkinflMt)  March  t7  April  7,  IfSO 

INSPECTIONS  DuMont,  NBC,  CBS  and  Philco  Uudiot  and  transmitten 

A  T  and  T  microwave  and  coaiial  terminal 
DuMont  and  Philco  manufacturing  planh 
Federal,  RCA,  DuMont  retearch  laboiatoiiei 
Exhibit  of  TV  Rcceiven.  RMA 

DEMONSTRATIONS  Lar^c-Kiecn  pioiection,  Paiamount  Theatre,  N  V. 

Phonevixion,  Zenith 

Telecine  recording  techniques,  NBC 

52S-line  OO  field  images  vs  6t25-line  50-field  images  and 
fliclcer  tests  at  50,  60  and  70  fields,  RCA,  Harrison. 

Industrial  color  television,  DuMont 
Offset  carrier  operation,  RCA,  Princeton. 
tOW-line  system,  50  me,  RCA,  Princeton 
Nonsynchronous  operation,  receivers,  transmitters,  and  film 
proiector,  RCA,  NBC 
CBS  field-sequential  color  television. 

RCA  dot-sequential  color  television,  with  tri-color  tube. 

Ima9es  on  various  video  bandwidths,  4  55  to  50  me,  RCA 

FRANCE  (Paris,  Montmorency,  Engicn-les-Bains)  April  10  If,  1910 

INSPECTIONS  Studios  of  French  Broadcasting  and  Television  Administration 

Exhibit,  French  TV  Receivers 
441 -line  and  819-line  transmitters,  Eiffel  Tower. 

DEMONSTRATIONS  Comparison  of  low  and  hish-defimtion  images  with  films 
Positive  vs  negative  modulation 
Nonsynchronous  operation  of  receivers. 

Cochannel  interference  reduction  by  sideband  inversion 
Interference  tests 

HOLLAND  (Eindhoven)  April  14  IS,  19S0. 

INSPECTIONS  Laboratory  and  plants  of  N  V  Philips'  Gloeilampenfabricken. 

Exhibit  of  leceivers  and  transmitting  equipment 
Visit  to  experimental  studio  and  transmitter 

DEMONSTRATIONS  Images  on  different  number  of  lines  and  bandwidths 
Nonsynchronous  operation  of  receivers. 

Flicker  reduction  at  50  fields  by  long-persistence  phosphors. 
High-quality  projection  image  (60  x  80  inches). 

Gradation  correction  of  flying  spot  scanner  (stills) 

ENGLAND  (London,  Birmingham,  CkolmsFord,  Hayes)  April  17  May  S, 
1950. 

INSPECTIONS  London  and  Birmingham  transmitters 

Studios  at  Alexandra  Palace  and  Lrme  Grove 
GPO,  BBC,  EMI  and  Marconi  research  laboratories 
BBC  outside  broadcast  facilities 
EMI  and  Marconi  manufacturing  plants. 

Exhibit  of  receivers.  Radio  Industry  Council 

DEMONSTRATIONS  Large-screen  projection,  Odeon  Theater,  Penge,  Cintel 

Line  broadening  by  spot-wobble  method,  BBC,  Marconi. 
Offset-carrier  laboratory  tests,  BBC. 

Comparison  of  405  and  655-linc  transmission,  BBC,  EMI 
Field-sequential  color  tv,  405  and  655  lines,  9  me. 

Effect  of  scanning  speed  on  signal  noise  ratio,  GPO 
Flying-spot  film  scanners  with  gradation  correction,  BBC 
Live  pickup  with  cps  emitron  and  gradation  correction,  EMI. 
Effect  of  neutral  filters  on  flicker  at  50  fields,  Marconi. 
Simulated  line  and  dot-sequential  scanning,  Marconi. 

Telecine  recording  techniques,  with  spot  wobble,  BBC. 


Nations  in  Attendance 

AiftIrtA.  Btlfium,  DoMMiicBR  R«pwbltc*,  Efypt*,  Ffbacb,  G*tBl  BriUin, 

IrBn*,  lUly,  Mbiko*,  Morocco*.  TSt  N«th«rUn<ls.  NorwBy*,  Sweden,  Swt(icri*od,  TonittA*.  Turti«y* 

United  Stele*  ol  Amer»ce. 

*  U.  S.  A.  demoAitietioni  only/  *  London  eonfetence  only. 
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Summary  of  Lal*s1  Answer*  to  Quostionnair* 


No» 

Uk>« 

Frastr 

AapM  t 

Morfula 

Uf»« 

|v4%nt)r 

iot«f 

Hatity 

ModuU 

i  hantMl 
UidUi 
imc} 

.Auat/ia 

y«s 

25/50 

625 

4 '3 

negati  v<- 

2/1 

fin 

7 

IW-Jgiuni 

25  .'gl 

625 

l'3 

urwln  uled 

2  1 

undev  Kied 

7  8  4 

Itroiiuirk 

25  50 

625 

1  3 

unitn  idrd 

2  1 

undecided 

7 

Frant-r 

yea 

UI9 

4/3 

iKsiitivr 

2  1 

a-iii 

13  5  14 

luly 

yea 

25  50 

625 

1  3 

uiidei  ide<l 

2  1 

f  m 

7 

yea 

25,  TAt 

810 

4  3 

poaitive 

2  1 

M-m 

13  .5  -14 

Nrt  tier  lands 

yea 

25,  50 

625 

4  3 

negative 

2  1 

fro 

7 

Ssirden 

yea 

25  50 

625 

4  3 

iMWutive 

2  1 

f-in 

7 

SwiLirrInad 

yea 

25  50 

625 

4  3 

negative 

2  1 

f'Dl 

7 

I'nited  kingdoiii 

yea 

25/50 

405 

4  3 

|Kiaitive 

2/1 

•  lU 

5 

1  Diled  Mataa 

yea 

30  Ml 

525 

t  3 

negative 

2  1 

f-ni 

6 

I  rfi»i*ir)K  thf  I'u-ld  rate  from  50  to  fiO 
|MT  MH'onti. 

The  I!.  S.  deleiration,  acknowl- 
•'ilirinit  the  importance  of  Ntiitalde 
lotiK-tlecay  phosphors,  pointed  out 
that  such  phosphors  could  provide 
even  lirijjhter  pictures  when  used 
at  60  fields,  and  that  such  perform¬ 
ance  will  probably  la»  rrsiuired  in 
the  future,  particularly  in  dot-in¬ 
terlaced  systems,  in  which  the  com¬ 
plete  aeannintt  cycle  reijuires  1  lielils 
for  Completion. 

Dot-Intcriace 

Current  interest  in  the  I'nited 
States  in  dot-interlace  for  color  and 
black-and-white  systems  led  the 
I'.S,  deleiration  to  prepare  a  con¬ 
ference  pap«-r  on  this  sulijtvt.  This 
pajier  pointed  out  that  dot-interlace 
doubles  the  resolution  of  an  imaire 
relative  to  that  of  a  line-interlaced 
imaife,  without  increasing  the  liand- 
width  If  dot  interlace  is  to  be  used 
in  a  black-and-white  system,  with¬ 
out  piannitiK  for  a  compatible  color 
system  in  the  future,  the  number 
of  lines  should  la-  increased  about 
40  i>ercent,  this  assuring  that  the 
irureased  resolution  is  tHj.ially  <lis- 
tributed  vertically  and  horizontally. 
If,  however,  it  is  planned  to  use 
dot-interlace  in  a  compatible  color 
system,  the  numla-r  of  lines  should 
not  la*  increaseil,  but  the  advantage 
of  dot-interlace  can  neverthele.ss  by 
larirely  realized  in  black-and-white, 
since  nonuniform  distribution  of 
resolution  is  not  subjectively  harm¬ 
ful  to  imaize  quality.  Thus,  usini; 
dot-interlace  in  a  black-white  sys¬ 


tem,  the  405,  525  and  625-liiie  sys¬ 
tems  la-come  the  equivalent  of  570, 
740  and  8H0-line  systems  respec¬ 
tively,  even  thouirh  the  line  and  field 
scanninir  standards  are  not  chanired. 
The  fact  that  a  625-line  dot-inter¬ 
laced  system  would  then  lie  equiva¬ 
lent  to  an  K80-line-interlaced  sys¬ 
tem  was  noted  by  the  French  dele- 
iration  as  a  possible  justification  for 
adoption  of  the  625-line  standard 
by  the  French  (lovernment,  since 
dot-interlace  would  then  provide 
resolution  somewhat  superior  to 
that  of  the  established  8Ut-line 
French  standard. 

Modulation  Polarity 

Comparative  observation  of  the 
American  and  British  systems  re¬ 
vealed  certain  ditferences  reirard- 
inir  |K)Iarity  of  modulation.  The 
I'.S.  neirative-modulation  standard 
pnsluces  black  spots  from  ignition 
interference,  whereas  the  British 
positive  {Milarity  pnaluces  more  no¬ 
ticeable  white  spots.  Test  reported 
by  the  Swedish  delegation  indicated 
that  about  twice  the  siirnal  strenirth 
was  needed,  for  e<|ual  annoyance 
from  iKiiition  interference,  with 
positive  moilulation. 

The  British  deleuation  jHiinted 
out  that  ignition  systems  produce 
greater  interference  with  synchro- 
nizinir  pulses  when  negative  mixlii- 
lation  is  used,  and  this  leads  to 
complication  in  receiver  desiy-n  to 
stabilize  the  horizontal  scanninir- 
The  American  delegation  replied 
that  such  stabilizing  circuits  were 
also  ilesirable  to  protect  scanniny 


from  thermal  noise  interference, 
which  favors  neither  polarity  of 
modulation,  and  that  the  hiirher 
cost.s  of  American  receivers  reflec¬ 
ted  a  different  set  of  conditions, 
including  multichannel  reception, 
briKhter  pictures,  higher  resolu¬ 
tion.  greater  sensitivity,  and  higher 
quality  sound  reception  by  f-m. 

The  prospect  of  television  aer- 
vice  in  the  crowded  centers  of  con¬ 
tinental  Kurope  entails  a  serious 
problem  of  interference,  not  unlike 
that  currently  faced  along  the  east¬ 
ern  seaboard  in  the  United  States. 
For  this  reason,  the  European  dele¬ 
gates  were  vitally  interested  in  the 
American  methods  of  reducing  co¬ 
channel  interference.  A  demonstra¬ 
tion  of  the  offset  carrier  technique 
was  given  at  the  RCA  Laboratories 
at  Princeton,  N.  J.  and  at  the  BBC 
Re.search  Station  at  Kingswood 
Warren.  Surrey.  The  measure¬ 
ments  of  the  improvement  afforded 
by  offset  were  in  close  agreement 
on  both  siiles  of  the  Atlantic,  the 
BBC  figures  being  within  1  or  2  db 
of  the  results  published  by  .IT.AC 
in  this  country. 

.Another  means  of  reducing  co- 
channe!  interference  is  the  use  of 
different  directions  of  polarization 
of  the  radiated  waves.  It  was 
unanimously  agreed  at  Zurich  and 
reaffirmed  at  Ismdon  that  the  di¬ 
rection  of  polarization  need  not  be 
specified  as  an  international  stand¬ 
ard.  This  permits  stations  in  ad¬ 
jacent  countries  to  employ  different 
directions  to  minimize  interference. 
It  was  reported  that  some  of  the 
future  installations  in  England 
would  probably  employ  horizontal 
polarization,  whereas  the  existing 
service  in  London  and  Birmingham 
would  continue  with  vertical  ra¬ 
diation. 

Color  Teleyision 

The  conferees  had  a  numlier  of 
opportunities  to  view  various  sys¬ 
tems  of  color  television,  intended 
for  public  consumption  as  well  as 
“closed-circuit"  use.  Full  scale  dem¬ 
onstrations  of  the  CBS  and  RC.A 
6-mc  systems  were  held  for  the  dele¬ 
gates  in  Washington,  the  latter 
with  the  tri-color  tube.  Other  dem¬ 
onstrations  included  the  18-mc  field- 
seiiuential  industrial  .system  of  Du¬ 
Mont,  and  demonstrations  in  Eng¬ 
land  by  BBC  and  Pye,  Ltd.  of  field 
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sequential  systems  using  a  9-inc 
video  band. 

The  conference  concluded  that 
it  wa.-*  too  early  to  consider  inter¬ 
national  standards  for  color  service, 
but  went  on  record  as  favoring  a 
compatible  system,  i.  e.,  one  using 
the  same  number  of  lines  and  fields 
as  was  proposed  for  the  black-and- 
white  service.  In  this  vote,  the  U.S. 
delegation  abstained  since  the  mat¬ 
ter  was  currently  under  considera¬ 
tion  by  the  FCC  and  no  decision  had 
been  reached.  The  delegates  were 
universally  impressed  by  the  in¬ 
genuity  of  the  tri-color  picture  tube 
and  understood  that  this  type  of 
tube  could  be  used  in  any  of  the 
three  color  systems. 

Line-Scanning  Frequency 

At  the  London  conference,  which 
was  held  May  8-12,  it  became  clear 
that  two  scanning  systems  had 
most  adherents  throughout  the 
world,  the  525-line  60-field  system 
of  the  r.S.A.,  Canada,  Mexico, 
Cuba  and  Brazil  (of  which  only 
the  was  represented)  and 

the  625-line  50-field  system  favored 
by  the  continental  European  na¬ 
tions,  except  France.  At  Zurich,  it 
had  been  pointed  out  by  the  U.S. 
delegation  that  these  two  systems 
have  an  important  operating  char¬ 
acteristic  which  is  nearly  identical, 
the  line-scanning  frecjuency.  In  the 
525-Iine  .system  this  is  15,7.50  lines 
per  second:  in  the  625-line  system 
it  is  15,625  lines  per  second.  These 
two  rates  differ  by  125  lines  per 
second,  or  only  0.8  of  a  percent. 

Thus,  if  a  receiver  built  for  625 
lines,  50  fields  were  operated  on  a 
525-line  60-field  system,  only  a 
minor  ailjustment  would  have  to  be 
made  in  the  horizontal  hold  control 
to  achieve  line  synchronization. 
Moreover,  since  the  range  of  the 
vertical  hold  control  is,  in  nearly 
all  receivers,  wide  enough  to  en¬ 
compass  both  50  and  60  fields,  field 
synchronization  could  also  be 
achieved.  If  the  receivers  and 
transmitters  were  designed  for  non- 
synchronous  operation,  so  that  hum 
bars  and  scanning  distortion  <lid 
not  appear,  the  two  systems  would 
be  compatible  .so  far  as  scanning 
is  concerned. 

The  demonstrated  low  cost  of 
nonsynchronous  operation  caused 
this  fact  to  assume  new  importance 


at  the  London  conference  and  the 
matter  was  the  subject  of  much  dis¬ 
cussion.  It  was  pointed  out  that 
nonsynchronous  operation  per¬ 
mitted  tight  tolerances  to  be  main¬ 
tained  on  the  line-scanning  fre¬ 
quency  and  that  such  tight  control 
would  permit  better  receiver  per¬ 
formance  at  lower  cost  (for  ex¬ 
ample,  the  Q  of  horizontal  sta¬ 
bilizing  circuits  could  be  in- 
crca.sed).  Moreover,  in  anticipation 
of  dot-interlace  operation,  narrow 
tolerances  on  line-scanning  fre¬ 
quency  were  highly  desirable,  if  not 
absolutely  essential.  Accordingly, 
it  was  proposed  by  Dr.  Van  der  Pol 
that  the  line-scanning  frequency  of 
the  525-line  and  625-line  systems 
be  made  the  same,  at  a  compromise 
value  of,  say,  15,700  lines  per  sec¬ 
ond,  and  that  this  value  be  fixed 
within  a  tolerance  of  plus  or  minus 
one  line  per  second,  equivalent  to 
simple  crystal  control  of  the  sync 
generator  (without  temperature 
control  of  the  crystal). 

Since  the  line-scanning  frequency 
is  in  fact  the  most  critical  aspect 
of  scanning-system  design,  stand¬ 
ardization  would  achieve  important 
economies  and  make  possible  pro¬ 
gram  interchange  between  nations 
using  otherwise  different  scanning 
standards.  In  fact,  it  was  noted 
that  if  the  line-.scanning  frequency 
were  standardized,  and  nonsynchro- 
nous  operation  were  universally 
adopted,  a  continuous  variation  of 
lines  and  fields  between  the  525-60 
and  625-50  limits  would  be  possible 
without  adverse  effect  and  this 
might  eventually  lead  to  worldwide 
agreement  on  single  values  of  these 
quantities. 

The  U.S.  delegation  gave  immedi¬ 
ate  support  to  this  proposal,  but 
the  other  nations  re<iuested  the  op¬ 
portunity  of  studying  it  further, 
placing  such  a  standard  on  the 
agenda  for  the  (ieneva  meeting,  as 
noted  below. 

Conference  Actions 

The  accompanying  table  shows 
positions  taken  by  various  delega¬ 
tions  with  respect  to  standards,  as 
recorded  at  the  London  meeting. 

At  one  stage  in  the  conference, 
the  British  delegation  proposed 
that  four  .systems  be  recognized  as 
world  standards,  tho.se  employing 
405,  525,  625  and  819  lines.  The 


United  States  delegation  objected 
that  four  standards  would  in  fact 
be  no  standard  at  all  and  stated 
its  opinion  that  the  video  band¬ 
width  for  the  405-line  system  (2.76 
me)  was  too  small  and  that  for  the 
819-line  system  (12  me)  too  great, 
whereas  the  bandwidth  for  the 
other  two  systems  (4.25  to  5  me) 
was  the  best  compromise  between 
quality  of  image  and  quantity  of 
television  service. 

Shortly  thereafter,  the  continen¬ 
tal  European  nations  present  (Au¬ 
stria,  Belgium,  Denmark,  Italy,  the 
Netherlands,  Sweden  and  Switzer¬ 
land)  signified  their  desire  to 
formulate  a  complete  set  of  stand¬ 
ards  for  the  European  region, 
based  on  625-lines  60-fields.  To 
make  this  possible,  a  sub-group  was 
formed  under  the  Chairmanship  of 
Dr.  Gerber  of  the  Swiss  delegation, 
to  meet  at  the  CCIR  headquarters 
in  Geneva.  All  member  nations  of 
the  study  group,  including  those 
committed  to  other  standards,  were 
invited  to  participate  in  this  meet¬ 
ing,  which  will  probably  be  held 
late  this  summer. 

The  sub-group  will  be  charged 
with  making  definite  recommenda¬ 
tions  for  the  continental  European 
region  regarding  lines  per  frame, 
fields  per  second,  polarity  of  modu¬ 
lation,  type  of  .sound  mcxlulation, 
video  bandwidth  and  channel  width, 
separation  of  sound  and  picture 
carriers,  and  distribution  of  side¬ 
bands.  The  matter  of  a  standard 
line-scanning  frequency,  with  a 
narrow  tolerance,  will  also  be  taken 
up.  Concurrently,  plans  were  under¬ 
way  to  hold  a  European  television 
fre(iuency  allocation  conference  in 
Sweden,  although  this  would  not 
come  under  the  jurisdiction  of  the 
CCIR. 

An  urgent  plea  was  addres.scd  to 
France  by  the  nations  named  above, 
asking  that  the  French  819-line 
standard  be  rescinded  in  favor  of 
625  lines,  so  that  programs  could 
be  exchanged  directly  between 
France  and  her  neighbors.  If  this 
action  should  be  taken,  it  appears 
certain  that  there  will  l>e  two  re¬ 
gional  standards  recommended  to 
the  CCIR  plenary  session  in  Euroj)e 
next  year,  the  525-line  system  for 
the  North  American  region,  and 
the  62.5-line  system  for  continental 
Europe. 
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riG.  I.— Aulomobll*  u**<l  la  malrinq  ImIi  la  ahown  with  rooi'a  hora  aalaaaa  la 
poaltion 


WITOMOHII.K  KADIO  RhCKITION  iM 
alwity.H  a  dciM'iulable  sourci* 
of  fiitcrtainnifnt  due  to  constantly- 
i>hifliii)f  level.-*  of  aitrnal  and  inter¬ 
ference  a.-*  the  receiving  automobile 
travel-*  K.-»|»«-iially  in  oi>«-n  country 
at  niKht,  t)oth  cochannel  and  ad 
jac*-nt -channel  interferelln*  alter 
their  inti-ii.Hitie.-i  with  each  mile,  and 
fading'  <if  the  d*-.-*ired  xiitnal  may 
r<-ndcr  it  imj>o-*<iib!e  to  keep  a  sta¬ 
tion  cominir  throuith  durinii^  an 
entire  proKram. 

As  i.s  well  known,  there  is  les.s 
diincultv  with  atmospheric  noise 
anil  cishannel  intt-rfei*-nce  with 
f-m.  but  different  problems  of  com¬ 
mensurate  importance  b*-come  ap- 
par<-nf  in  tin- course  of  t«-st.s.  Knoiiy'h 
dat.s  has  been  Kt*f h<-rt*i|.  however, 
to  imlicale  that  f-m  broadcast  r*-- 
K-pfion  III  movinjf  autoniobib-s  is 
d>-finitel>  practical 

Test  Iquipm.nt 

The  a  dorilobilt-  ii'-e  I  in  tin-  ti-sts 
h'lK'  1  I  oas  I-. |. lipped  with  n-sistor 
spark-pluy's.  .»  didribitor  s.ipprcs- 
sor.  anil  a  i;i-nerator  capacitor.  .A 
wide-ranue  amplifier  i  ttO  cps  to  10 
kc).  emiiloviii):  push-pull  ll.VCJ.'i's 
with  12.'>  volts  on  the  idati-s,  yie’ded 
almost  1  watts.  This  w.is  lutlicienT 
to  ov«-r  rid<-  the  ambient  nois-  b-vt! 
of  tht-  lar  at  .all  mph  with  the 
windows  closed,  although  it  appears 
that  a  resi-r\e  of  audio  powt-r  is 
desirabb- 

.\  10-inch  speaker  was  mounted 
in  the  firewall,  iismir  the  hooil  for  a 
balHe.  as  shown  in  Kii:  2.  This 


COMMERCIAL  RECEIVER 
REQUIREMENTS 

r  M  AUTOMOtILE  RADIO  n  ol- 
rtodr  proclKol  in  tom*  areas  of  the 
country  harinq  eoty  lopoqraphy  and 
good  program  seme* 

A  national  market  of  tiieabl*  pro 
portions  will  derelop  as  f  m  stations 
in  other  oreas  increase  their  daytime 
terrice 

Commercial  receivers  designed  for 
mobile  applicotion  will  hove  to  be 
quite  different  from  those  now  used  in 
filed  locotions  This  forward  looking 
article  tells  what  tome  of  the  special 
requirements  will  be 


maki-s  an  almost  perfect  .speaker 
i-nclox.i;,-  and  provides  jjood  bass 
r«--.pi)n-.e. 

Tin-  .l•cl-i^«-r  used  in  most  of  the 
tests  was  Kidelotuner  with  an  extra 
r-f  .'I . !).'*-  and  a  mialified  limiter, 
haviri'.;  an  approximate  threshold 
-ensiiivity  of  2..')  microvolts  (50 
ohms  I  oxer  some  txvo-thirds  of  the 
band 

Major  Problem 

The  major  problem  manifested 
itself  as  rapid  fluctuations  of  the 
audio  nvovery  and  as  fluctuation 
noise,  which  ivcurred  only  when  the 
car  was  in  motion  but  seemed  to 
have  no  particular  relation  to  the 
rouirhness  of  the  road  nor  to  the 
si>eed  of  the  car.  Periodicity  s«‘emed 
to  be  related  to  the  wavelenirth  of 
the  siy'nal.  This  condition  even  oc- 
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curred  in  areas  of  dir«?ct  illumina¬ 
tion  by  the  tran.smittinK  antenna. 

It  was  conjectured  that  out-of- 
phase  reflections  from  various 
sources  set  up  standinK-wave  pat¬ 
terns  resulting  in  reinforcements 
and  cancellations  of  the  siirnal. 
Drops  in  siKnal  atreni?th  were  un¬ 
noted  at  first,  as  the  average  siirnal 
strenifth  was  ijuite  hiirh-  -much 
more  than  hi>fh  enouKh  to  saturate 
the  limiter  when  the  car  was  not 
moving.  Observations  with  an  S 
meter  verified  this. 

Curing  Flutter 

To  assure  saturation  of  the 
limiter  while  the  car  was  in  motion, 
an  extra  broad-band  r-f  stapre  was 
installed  and  the  limiter  was  modi¬ 
fied.  Satisfactory  performance 
was  then  experienced.  Acceptable 
r»‘ception  was  obtained  in  many 
areas,  and  investigations  were 
orpranized  to  establish  what  sensi¬ 
tivity  was  necessary  under  various 
conditions.  It  was  concluded  that 
the  Kreatest  possible  sensitivity  was 
necessary  to  assure  the  receiver’s 
utility. 

Kapid-fudinp;  proves  trouble.some 
in  stationary  lony-distance  recep¬ 
tion.  The  same  kind  of  fading  often 
.shows  up  in  weak-field.  lonjr-dis- 
tance  mobile  reception  and  is  usu¬ 
ally  not  accompanied  by  the  stand- 
injt-'vave  circumstances.  The  two 
are  differentiated  easily  enough,  as 
the  rapid  fading  nearly  always 
varies  in  freiiuency  of  fluctuation, 
probably  because  of  a  slip  of  phase 
in  the  paths  of  propajration  as  at¬ 
mospheric  refraction  conditions 
chanjre.  When  the  extra  path  is 
caused  by  refUvtion  from  the  winK» 
of  a  movinp  airplane,  the  addition 
of  the  wav»-s  of  chanKinpr  phase  is 
jH-rfectly  demonstrated.  The  trouble 
caused  by  multipath  conditions  can 
be  alleviated  by  the  wide-hand  treat¬ 
ment  described  in  a  later  section. 

It  became  apparent  that  amplifl- 
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F-M  Broadcast  Reception 


Report  on  performance  of  various  circuits  and  antennas  for  reception  of  frecpiency- 
niodulation  broadcasts  in  automobiles.  Preliminary  tests  show  need  for  increaseil  sensi¬ 
tivities  and  improved  limiting  circuits  in  f-m  broadcast  receivers  for  movinji  vehicles 


ration  to  saturate  the  limiter  was 
not  the  whole  answer  to  the  near¬ 
field  fluctuation  trouble,  as  the 
speed  of  the  ordinary  limiter  may 
not  be  great  enough  to  hide  ser¬ 
rated  dips  even  in  areas  of  high 
signal  strength.  These  kinds  of 
drops  do  not  evidence  themselves  as 
vacillations  of  the  audio  recovery, 
but  rather  as  fluctuation  noise — 
sudden  clicks  and  sputters.  WTien 
the  dips  are  not  sharp,  the  result  is 
a  flutter  of  the  audio. 

The  double  cascade  limiter,  with 
its  dual  time  constant  and  symmet¬ 
rical  limiting  of  both  peaks,  appears 
to  be  a  necessity  in  this  case.  In¬ 
creased  numbers  of  cascades  plus 
duo-diode  shunt  limiters  can  be  used 
to  advantage,  but  the  6BN6  gated- 


beam  tube  seems  to  provide  good 
limiting  without  a  time  constant. 

A  transient  condition  of  reception 
in  cities,  similar  to  serration  noise, 
is  caused  by  phase-interference  of 
multiple  reflections  from  hard-sur¬ 
faced  buildings  and  streets.  Abrupt 
phase  shifts  cause  an  audio  noise. 
This  difficulty  is  treated  as  common 
channel  interference.  Though  it  is 
possible  that  common  channel  inter¬ 
ference  may  produce  p-m  noise, 
most  of  the  effect  can  be  eliminated 
by  wide-band  detection  techniques. 

The  second  major  problem  also 
involves  limiters  and  is  the  obvious 
one  of  ignition  noise.  (Industrial 
noise  is  less  important.)  Although 
internal-combustion  engines  treated 
with  suitable  suppressors  cause 


little  trouble  in  the  majority  of 
ca.ses,  a  large  percentage  of  cars 
and  most  trucks  which  pass  cause 
tremendous  static,  often  in  spite  of 
good  signal  strength  and  fair  limit¬ 
ing.  This  is  to  be  expected  because 
of  the  proximity  of  the  receiving 
antenna  to  the  source  of  the  noise. 
A  partial  solution  of  this  problem 
will  eventually  come  when  laws  are 
passed  compelling  all  vehicles  to  b*' 
equipped  with  suitable  suppressors, 
such  as  the  resistor  spark-plug,  in 
order  to  eliminate  tvi.  In  the 
meantime,  improved  limiters  and 
antennas  are  prescribed. 

Antennas 

The  design  of  a  good  antenna  for 
mobile  f-m  reception  is  difficult.  A 


Table  I — Typical  Long-Distance  Mobile  F-M  Reception  Rcmges 


(  Utfjul  mngf  limit  ntimaini  on  btuii  of  equiraUnl  a-m  noise  performance) 


\fajrufittnt 

range 

firceiring 
area  length 

fjoralitm 

Station 

Ttreewing 

arstrnna 

Remarks 

in.'i  mi 

.50  nii 

Mount  I’ocono.  Pa. 

WIICD,  Ilhara,  N  Y. 

T  iirnstile 

.Mtitiide  of  highway  rloae  to 

i’|(  to  QS 

60 

Hoiite  16 

Skvliii**  Drive  in 

Ml  stations  in  WasliingO'o.  iiuMt 

Ham's  horn 

2,000  feet 

.Mtitiide  of  highway  i  biSR  to 

q.') 

50 

Virfrinia 

Kotites  115  and  16 

of  Va.  and  .Md.  and  some  W. 
\a.  stations 

WO-Mt.  New  Y.a-k.  New  York 

Tiimstils 

t,000  feet 

r:. 

«RI 

:(o 

No  limit 

throiiirh  |•or^>no  Mfs. 
IMyriKitith,  Pa. 

Wt'M'.  Philadelphia,  I’a 

WSIt.V,  York.  Pa. 

i  X  h  V 

Hiveived  in  Wyoming 

.Not 

Du|iont,  Pa. 

WKNY,  Hmira.  N.  Y. 

JX  h  V 

Valley  over  1 , 500-foot 
mountains 

IVrfect  reception  in  moun- 

70 

■-..■ertiiincd 

No  limit 

•N  ranton,  Pa. 

(5  kw  i:hi» 

WH.kk.  Williamsport,  Pa. 

}  X  h-V 

tains  and  gisid  rneption  at 
f(M>t  of  mountains  'SOO-ft 
altitude) 

6^ 

No  limit 

STanton,  Pa. 

WKDK,  Siinbiiry,  l*a. 

J  X  b-V 

tiood  riseption  tfiroiigh 

60 

15 

\\  >oming.  I‘a. 

WNHK,  liinghamton,  N.  Y. 

iX  h-V 

nioHt  of  variations  in  alt. 
and  all  towns 

50 

3J  mi  Hceai 

Kiniciton,  i*a. 

WKMZ,  .MIentown,  Pa. 

J  X  b-V 

Iteception  in  small  areas 

50 

Not 

Pingliamton.  \.  Y. 

M’fj.kN.  Sr  ranlon.  Pa. 

i  X  h  V 

from  over  2.000-foot  moun¬ 
tain  range 

t5 

asitTtainisl 
No  limit 

Scranton,  I’a. 

WPPk,  .'Shenandoah,  Pa. 

1 X  h-V 

2-’>0  \tl  aroas 

2  points  imiide  llollaml 
Tiinwl  in  New  York 
City 

\\(j.\H.  New  York,  N.  Y. 

Heieption  [asisiliie  in  tunnel 
at  fiointa  wliere  change  of 
slope  occurs 
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r«m’«  horn  anUnna  wm  the  fimt 
eaperimenUl  antenna  tried.  The 
particular  model  iihown  in  Fig.  1 
haa  the  diitadvantageii  of  extremely 
low  gain  (mo*t  pickup  ii  con¬ 
centrated  likyward),  a  large  com¬ 
ponent  of  vertical  (xdarizatiun,  un- 
deairable  frequency  Hennitivity,  and 
an  irregular  radiation  pattern. 

The  proj)ertiea  of  a  vertically- 
polarized  unipole  were  inve.Htigated, 
aince  it  wan  thought  that  the  Iosh  of 
proper  polarization  might  be  com- 
penaated  for  if  a  good  high-gain 
oninidir(*ctiunal  pattern  could  l>e  ac- 
quire<l.  Moreover,  a  large  propor¬ 
tion  of  aignala  ret-eived  while  mobile 
are  by  reflection,  and  theae  often 
have  much  vertical  |>olurizution. 
However,  pattern.^  re.^ulting  were  of 
nm.ill  gain  and  ju.at  a.i  irregular, 
du)'  to  the  irregular  grouiul-piane 
of  the  rtHiftop.  A  quarter-wave 
center-roof-mounted  vertical  whip, 
however.  i.-i  u.-ieable  for  .thort 
range.4. 

The  gain  of  a  horizontal  antenna, 
i  W’livelengtii  above  ground,  wa.i 
adopted  a.'«  tin-  minimum  re<|uiie- 
ment.  A  whij)  type  horizontal  V 
was  built  using  a  fore.shortened  i 
wavelength  for  a  bazooka  wliich 
aymmetrized  the  pattern  by  b. danc¬ 
ing  the  iiotelitial  of  the  two  pole.s 
nlaive  gritiind.  The  gain  and  verti¬ 
cal  directivity  were  va.Hlly  improveil, 
and  the  horizontal  directional  char- 
acteri.stic  obtained  at  center  fre¬ 
quency  was  nearly  |)erfect. 

The  antiMina  lina'ly  testid  and 
more  or  le.s.s  adopted  as  a  pei  iiianent 
fixture  IS  a  turnstile,  mounted  § 
wavelength  al»ove  the  roof  niavi- 
mum  horizontal  gain  is  obtaiiu'd  in 
this*  luisitioni.  An  extreme  me¬ 
chanical  problem  is  introduced  by 
the  large  dimensions  of  this  type. 

.\  T.'i-ohm  c<>a\ial  cable  pa<si>.s 
througli  the  center  of  the  .-uppoi'- 
ing  m.i't  .\  coinbinat io-i  b.i.Mok.i- 
balaiicec  and  j-wave  t |■.lnsfo|•;ner 
matche.-  the  line  *.>  tin-  i>ar.u''‘l  7.‘i- 
ohm  twinax  leails  winch  ci>n:ie-t  the 
di)>o!e'  liood  cireulant'.'  and  a  low 
sw  r  ire  obtained  ov  r  tin  nhob- 
f-m  band  'I'tie  »-\v  iv ••|..ng ,  h  I 
raisi's  the  aiitcnii.i  above  the  igni¬ 
tion  muse  /I'.ie  ami  a  I'ickup  with 
impr>>ved  sigti.,!-to-m>ise  r.Pio  is 
ohtained. 

.\s  ilesirable  .is  antelimi  g.i.n  is. 
It  must  Hot  be  exalted  at  tlie  ex- 
jM'nse  of  smoothness  of  the  azi¬ 


muthal  radiation  pattern.  With  all 
the  variables  to  which  the  f-m  sig¬ 
nal  strength  is  already  subject,  it 
is  definitely  undesirable  to  intro¬ 
duce  a  variation  defiendent  on  the 
car’s  maneuvering. 

Present  P-M  Coverage 

The  research  conducted  w’a.s  al.so 
intended  to  reveal  how  well  typical 
highways  are  covered  by  f-m  at  the 
present  time,  which  would  indicate 
in  part  the  practicability  of  com¬ 
mercial  production  of  automobile 
f-m  sets. 

Highways  in  the  Fast  from  upper 
New  York  state  to  Virginia  are  ex¬ 
tremely  well-covered  by  f-m  .sta- 
tioms.  In  fact,  there  are  very  few 
routes  in  the.se  states  that  do  not 
have  large  cities  at  least  every  60 
miles,  and  thus  an  f-m  station 
always  within  receiving  range. 

The  receiver  used  gave  acceptable 
mountaiiiless  reception  up  to  40 
miles  from  New  York  City  with  the 
ram’s  horn  antenna,  to  50  miles 
with  the  V  antenna,  and  up  to  about 
65  miles  with  the  turn.stile — when 
tuned  to  class  H  stations  (20  kw  at 
500  ft).  The  u.seful  di.staiice  of  a 
set  when  immobile  is,  of  coiir.se, 
much  greater  than  when  it  is  mov¬ 
ing,  becau.se  the  motion  of  the  auti*- 
mobile  introduces  the  f.uctor  of  tluc- 
tuating  signal  and  noi.se. 

It  was  found  that  the  shallow 
problem  on  the  highway  is  not  ;’U 
serious  as  feared  or  as  academic 
predictions  would  lead  one  to  antici¬ 
pate.  One  can  naturally  ex[>eiT  very- 
little  I'  Ception  when  passing  by  a 
high  mountain  that  lies  between  the 
loiite  and  the  desired  -.tatioii.  .Mso, 
when  the  road  descends  into  a  deep 
ravine,  cros.se.s  a  val'ey,  or  other- 
vvi.se  lo.ses  elevation  rapidly,  all  but 
the  nearest  signals  are  li-st  until 
elevation  is  again  established. 

In  wide  valleys  with  steep  sides 
there  is  usually  goi  d  reception  from 
stations  perpendicularly  behind  the 
mountains,  because  rellection  from 
the  opposite  side  helps  maintain  sig¬ 
nal  strength.  If  the  sides  of  the 
valley  are  gradually  sloping,  the 
fill-in  may  still  Ih‘  present,  the  major 
I  ontribution  being  attributable  to 
dilVraction  over  a  relatively  s'v.irp 
edge  of  the  peak  of  the  intercepting 
iKO'int.iin. 

It  h.is  been  observed  that  excel- 
!t  lit  si-na!  strength  may  be  present 


from  a  station  40  miles  behind  a 
2.000-foot  mountain  range  in  an 
area  where  the  peak  of  the  diffract¬ 
ing  mountain  can  clearly  be  viewed. 

Although  these  two  kinds  of  till 
may  be  present  in  a  trough  of 
sufficient  width-to-height  ratio,  it  is 
a  different  story  in  a  narrower 
chasm.  If  a  highway  runs  through 
a  narrow  trough  with  steep  sides, 
there  may  often  be  no  signal  from 
any  station  unless  the  propagation 
is  in  line  with  the  furrow.  Short 
range  reception  is  best  for  stations 
which  u.se  a  sufficiently  high  tower 
to  minimize  close  range  shadows. 

Good  homogeneity  even  in  streets 
of  even  hilly  cities  has  been  found, 
probably  because  of  the  va.st  possi¬ 
bilities  of  reflection  fill-in  by  build¬ 
ings.  Tolerable  reception  on  high¬ 
ways  that  change  elevation  abruptly 
is  often  afforded  because  the  car’s 
motion  obscures  the  presence  of 
dropouts  which  occur  in  only  a 
small  area. 

Regarding  the  aid  that  hills  give 
reception,  the  boo.st  observed  on  the 
side  nearest  the  transmitting 
terminal  is  carried  all  the  way  from 
near  the  bottom  to  the  top  and  a 
considerable  distance  beyond  the 
crown.  If  the  hill  is  not  too  steep, 
the  only  apparent  effect  of  the  lower 
signal  on  the  far  side  is  a  rise  in 
receiver  hiss-level.  Nearly  a'l  the 
ipiirks  of  propagation  and  reception 
met  can  be  predicted  by  present  day- 
theory*  on  uhf  propagation. 

Our  comparisons  of  f-m  and  a-m 
practicability  have  shown  that  f-m 
fading  is  no  more  extensive,  for  the 
most  part,  than  a-m.  and  that  the 
signal  returns  more  often.  The  use¬ 
ful  range  of  f-m  is  commensurate 
with  that  of  the  majority  of  a-m 
.'tations. 

Long  distance  reception  occurs  in 
low  svvr  areas  with  a  minimum 
number  of  dropouts,  that  have  little 
relation  to  the  absolute  value  of  sig¬ 
nal  strength  and  which  occur  not 
nece.ssarily-  because  of  line-of-sight 
conditions,  short  propagation  route, 
nor  because  of  large  transmitted 
power,  but  iKcur  because  of  the 
characteristics  of  the  surrounding 
topography. 

Reception  of  a  purely  diffracted 
wave  is  reliable,  but  an  added  wave 
caused  by  atmospheric  refraction 
prixiuces  the  weak  signal  oscillation 
mentioned  previously.  The  omni- 
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directional  antenna  necessary  for 
mobile  reception  is  vulnerable  to 
out-of-phase  siftnals  and  cancella¬ 
tions  of  different  reception  paths, 
as  well  as  other  interference.  No 
antenna  rejection  of  interference  is 
possible  in  the  horizontal  direction. 

Aeceirert 

The  ideal  receiver  for  installation 
in  automobiles  would  be  quite  ex- 
I)ensive.  Some  shortcuts  miKht  be 
neces.sary  commercially.  Great  sen¬ 
sitivity  is  the  major  requirement. 
Other  features  could  be  used  in  a 
Kreater  or  lesser  degree,  depending 
on  how  idealistic  one  may  be. 

To  obtain  great  sensitivity  means 
a  large  amount  of  amplification — 
introducing  the  problems  of  regen¬ 
eration,  cross  modulation,  and  unde¬ 
sired  responses.  The  double  or 
triple  superheterodyne  is  a  likely 
approach  as  it  is  easier  to  distribute 
a  high  degree  of  amplification  in 
different  freijuencies,  thus  affording 
isolation ;  but  the  multisuperhet 
design  must  be  worked  out  carefully 
to  avoid  spurious  responses,  such  as 
those  resulting  from  oscillator 
harmonica  or  oscillator  beat  fre¬ 
quencies. 

Another  approach  to  high  gain  is 
in  the  design  of  the  selective  cir¬ 
cuits.  A  transmission-line  type  of 
tuned  circuit,  instead  of  the  con¬ 
ventional  lumped  constants,  will 
furnish  a  higher  impedance  and 
thus  a  higher  gain,  also  with  accom¬ 
panying  greater  selectivity.  The 
transmission-line  type  element 
should  be  as  close  as  po.ssible  to  a 
full  <|uarter-wave,  however. 

The  importance  of  selectivity  in 
the  front-end  for  minimizing  spu¬ 
rious  responses  should  not  be  under¬ 
valued.  The  tuned  stage  should  be 
the  earliest  one  ptissible  and  any 
broad-band  coupling  should  follow 
It.  If  the  first  r-f  stage  is  broad¬ 
band,  it  will  have  to  b«‘  carefully 
designed  for  linearity.  The  r-f 
stage  added  to  the  Fidelotuner  was 
made  broad-band  for  simplification 
and  economy  and  it  is,  unfortu¬ 
nately,  subject  to  overloads  and 
heterodynes.  The  high  sensitivity 
necessary  in  the  mobile  receiver 
renders  it  extremely  vulnerable  to 
cross-modulation. 

Nominal  .sensitivity  (60-ohm 
terminals)  should  be  one  microvolt 
and  it  is  felt  that  a  useful  sensitiv¬ 


ity  in  the  tenths  of  microvolts  can 
be  achieved  in  production  without 
extraordinary  difficulty.  The  point 
should  be  made  that  supersensitiv¬ 
ity  is  not  of  so  much  value  unless  it 
is  accompanied  by  low-noise  ampli¬ 
fication  in  the  r-f  head.  For  a  maxi¬ 
mum  range,  the  controlling  noise  of 
a  receiver  should  be  that  due  to  the 
resistance  of  the  antenna  with  a 
minimum  added  by  the  circuits  and 
tubes  of  the  r-f  preamplification.' 

When  the  receiver  has  enough 
amplification  to  assure  saturation  of 
the  limiter,  the  vacillation  of  audio 
recovery  previously  described  will 
not  be  exhibited,  but  in  the  fringe 
areas  the  trouble  may  still  be  evi¬ 
dent  in  an  undulation  of  the  back¬ 
ground  noise  level.  This  difficulty 
emphasizes  the  need  for  low-noise 
design  with  two  triode  r-f  ampli¬ 
fiers.  The  ca.scode  amplifier*  is  a 
good  arrangement,  and  the  use  of 


FIG.  2 — FIrawaU  apMkar  monalisq 
uatnq  th*  hood  at  a  baiiU. 


the  Tung-Rol  .6687  twin  triode 
would  probably  yield  excellent  imt- 
formance  in  gain  and  noise  factor, 
although  the  le.ss  expensive  r2AT7 
may  certainly  be  utilized  in  less 
idealistic  fabrication. 

The  commercial  receiver  would 
have  to  l)e  quite  rugged  and  capable 
of  holding  its  alignment  when  sub¬ 
jected  to  road  shtak. 

Tuning  indicators  are  of  no  value 
when  in  motion.  Automatic-fre¬ 
quency-control  seems  to  be  a  must 
for  mobile  receivers.*  It  eliminates 
the  side  responses  (which  w’ould  oc¬ 
cur  if  a  conventional  discriminator 
were  used),  acts  as  a  valuable  aid  in 
tuning  (the  set  is  automatically 
brought  into  resonance  when  tuned 
near  a  station),  obviates  the  neces¬ 
sity  of  crystal-controlled  oscillators 
to  eliminate  drift,  automatically  re¬ 


duces  the  distortion  caused  by  ad¬ 
jacent-channel  carriers*,  and  main¬ 
tains  the  i-f  in  the  exact  center  of 
the  di.scriminator  characteristic, 
meaning  maximum  invulnerability 
to  any  ignition  noise  residue  passed 
by  the  limiters.  The  only  disad¬ 
vantage  is  the  possible  loss  of  tun¬ 
ing  during  the  ffuctuation  of  a  very 
weak  signal,  or  the  possible  switch¬ 
over  to  another  channel. 

Bandpass 

It  is  desirable  to  use  a  somewhat 
wider  i-f  bandpass  than  usual.  .Most 
stations  unfortunately  maintain 
their  modulation  level  high  and 
.speech  transients  slip  through  the 
compressor,  resulting  in  the  signal 
l)ecoming  distorted  when  pas.sed 
through  the  conventional  receiver 
— i-f — amplifier.  It  should  be  kept 
in  mind  that  the  bandwidth  of  an 
f-m  signal  deviated  plus  or  minus 
75  kc  is  quite  a  bit  mure  than  150 
kc*,  and  that  it  is  the  phase  unline¬ 
arity  of  the  i-f,  not  the  amplitude 
unlinearity,  that  cau.ses  distortion’. 
Residue  overmodulation  of  short 
duration  is  much  more  apparent 
with  f-m  than  with  a-m.  Allow¬ 
ance  for  this,  plus  some  acknowl¬ 
edgement  of  i-f  drift,  would  seem  to 
indicate  a  bandpass  of  well  over  200 
kc  as  the  preferred  specification.  A 
steeper  bandpass  can  be  obtained  by 
using  relatively  low  gain  per  stage, 
which  would  allow  for  an  extra 
stage  with  another  bandpass  net¬ 
work. 

W'ide-band  detection  (3  to  6  me) 
used  to  cancel  out  distortion  and 
noise  products  of  spikes  caused  by 
multipath  reception  and  channel  in¬ 
terference,  as  described  in  the  ref¬ 
erences  8,  9,  10,  has  great  value  in 
the  mobile  receiver.  At  the  very  ex¬ 
treme  limit  of  the  propagation 
range  the  fluctuation  is  smoothed 
nut,  since  the  signal  is  weak,  while 
the  reception  is  distorted  by  co¬ 
channel  out-of-phase  waves  arriving 
by  a  longer  path,  but  with  almost 
as  much  strength  as  the  direct-path 
wave.  Elimination  of  the  distor¬ 
tion,  by  this  means,  may  result 
in  a  receiver  of  a  u.seful  range  ex¬ 
tended  to  over  100  miles  if  careful 
attention  is  paid  to  the  noise  factor 
of  the  front-end  so  that  the  signal 
will  not  be  lost  in  a  background  of 
noise. 

Skywave  propagation  of  f-m. 


ELECTRONICS  — Xuqust,  >950 


77 


rpprMvnttHl  by  rereption  m  exceu 
of  100  milM,  in  relate*!  to  meteoro- 
InificaU  runditionit  for  the  muMt  part 
and  ha*  very  little  to  do  with  iono- 
«pheric  propuKHtion.  It  doen  not 
fade  t)o  much,  nor  in  it  ho  variable 
a*  a-m  nkywave. 

I'ne  of  Wide-hand  limitern  and 
iliarriminator  nhould  aUo  be  con- 
nidered  a*  an  aid  to  the  adja>'ent- 
channel  int*Tference  problem*, 
t'haniiel  interference  han  la'en  ob- 
■••rved  in  the  New  York  (’ity  area 
with  the  re«-eiver  deacribed  huvint; 

4  »ele<tivity  not  ijuite  60  db  ad¬ 
jacent  channel,  connidered  nuttk-ient 
liy  manufarturern  at  the  pre.nent 
time. 

IleHcrilie*!  in  the  referencen  in  a 
^  6-mi'  wid<-baiid  diat-riminator  which 

;  i.H  conventional  in  utilizinx  tuned 
I  circuitH,  but  ih  aujieriur  to  th*‘  uaual 
traiinformer  typ*-.  Noiae  reduction 
(  caiiabilitieH  are  combined  in  the  de- 
i  tertor.  It  wa.s  conceived  by  Arjruim- 

ibau  and  (Iranlund  and  in  deacribed 
in  their  latent  article  on  Trana- At¬ 
lantic  f-m**.  The  6-mc  bandwidth  of 
*  limitera  and  diacriminator  in  capa- 
{  ble  of  iKnoriiiK  diaturtion  reaultinK 
1  from  an  interferinir  carrier  with  an 
I  amplitude  of  lean  than  5  ja'ccent  of 
I  the  de«ired  carrier  am|ilitude  i  db 
j  ililTerence.  A  d-mc  diacriminator  ia 
I  ua*-ful  for  a  ratio  of  *le.Hir*'d  to 
'  interferiiiK  carrier  up  to  90.5  per- 
'  c*'nt  for  75-kc  awinjr.  Kither  ia 
■  vaatly  auja-rior  to  the  reje<-tion  ca- 
jiabilitiea  of  the  ordinary  f-m  aya- 
tem  uaually  preacriUnl  aa  reipiirinK 
a  2't<el  ratio  of  aiirnal  to  inter- 
fen-IU'e. 

In  caaea  where  thia  kind  of  wi*le- 
band  dettH'lion  ia  not  warrunteii,  it 
ia  felt  that  a  wider  dia*'riniinator 
than  now  utilized  ia  atill  reipiireil. 
The  la-at  i-f  of  preaent-day  t*H'h- 
nitjuea  la  atlll  not  if'Mxl  enoUirh  to 
ijfnore  even  a  minimum  of  adjacent 
or  alternate  channel  aiKnal.  When 
the  la-aka  of  the  diacriniinator  fall 
in  the  ailjac*  iit  or  alternate  channel, 
the  trouble  ia  intenaifit>*i  and  a  larife 
diatoi'tioii  priHiuct  may  reault  from 
merely  an  unmodulated  carrier  in 
thi.a  reKMoii.  A  di.acriminator  with  a 
baniiwidth  sutliciently  wide  ao  that 
ita  iwaka  are  far  out  on  the  i-f  akirt, 
at  lea.at  farthiT  than  the  alternate 
channel,  s*‘ema  t*>  Ih‘  the  minimum 
nsiuiremeiit. 

Though  we  have  not  yet  had  the 
opjKirlunity  to  oliaerve  the  mobile 


performance  of  a  receiver  with 
wide-band  detection,  we  certainly 
expect  it  to  perform  with  leaa  noiae, 
leas  diatortion,  and  greater  range, 

— to  be  reliable  to  100  miles  in  con¬ 
junction  with  a  giaxl  antenna.  The 
combining  of  a-m  facilities  in  the 
mobile  receiver  would  be  desired  at 
the  present  time;  however,  with 
the  circuit  complexities  already 
I»re.s**nt  in  the  receiver  due  to  the 
involved  reijuirementa  of  mobile 
f-m.  it  would  seem  inadvisable  to 
complicate  matters  further  and  in¬ 
crease  exiM'nae.  Our  visualizing 
such  an  f-m  re*-eiver  commercially 
available  ia  for  the  day  when  all 
stations  furnish  full-time  f-m  pro¬ 
grams. 

Conc/wsions 

From  exjK'rimentation  it  has  l>e- 
come  evident  that  mobile  f-m  broad¬ 
cast  reception  ia  feasible  to  further 
limits  than  had  been  exiiert**d. 
.Shadow  bll-in  by  various  agents 
renders  useful  the  quasi-optical 
tyjie  of  propagation,  but  irregulari¬ 
ties  jioae  an  extreme  problem  in 
limiting,  since  the  signal  intensity 
varies  to  extreme  limits  although 
till  in  and  other  phenomena  have 
kept  it  at  a  useful  value.  The 
line-of-sight  reatriction  having 
U-en  successfully  dealt  with,  the 
remaining  problem  is  that  of 
distortion  resulting  fiom  multi- 
I>ath-wave  interference  in  weak 
fields,  which  apjK'ars  to  l>e  solvable 
with  wide-band  detection. 

In  this  article  we  have  not  specu- 
latwl  a.s  to  the  relative  suin-riority 
of  mobile  f-m  to  a-m,  or  conversely; 
but  in  our  investigation,  there  ha.s 
liei'n  much  eviilence  of  a  nature  to 
cause  a  jiartiality  toward  f-m.  Mo¬ 
bile  rt'cejilion  of  WtjXR,  a-m  and 
f-m.  illustrates  the  vast  advantages 
of  f-m,  for  the  10-kw  a-m  signals 
are  consistently  Uist  in  a  conglom¬ 
eration  of  channel  interference. 
(The  jirograms  of  WQXR  are  ideal 
for  a  re.search  of  this  nature.)  We 
might  add  that  the  dead  area  of 
Wy.XR-F.M’s  ri“cei>ti*tn.  which  may 
iK'cur  In'tween  a  distance  of  65  to  80 
miles  from  New  York,  ia  amply 
filb'd  in  by  the  retransmission  of 
the  programs  through  Alb-ntown’s 
WFMZ. 

Table  I  lists  some  of  the  reception 
data  obtained.  It  can  lie  .said  that 
while  the  lower  a-m  fre<juencies 


have  more  effectual  propagation 
properties,  the  f-ra  band  has  the 
more  pertinent  value  of  lower  noise 
characteristics.  As  the  solution  to 
the  problems  of  mobile  broadcast  re¬ 
ception,  f-m  hoUs  great  promise, 
although  all  of  its  theoretical  ad¬ 
vantages  are  not  yet  completely 
utilized. 

Contrary  to  predictions,  f-m  is 
nut  lost  in  areas  where  line-of-sight 
is  impossible,  even  amongst  the  tall 
clusters  of  .shadow-throwing  sky- 
.scrajiers  on  Manhattan.  ALso,  there 
are  no  ionospheric  skip  effects,  a 
minimum  of  erratic  skywave,  no 
serious  co-channel  problems,  and 
thunder  storms  and  other  atmos¬ 
pheric  noise  have  no  inlluence  what¬ 
soever  on  mobile  f-m  reception. 
•M.so  f-m  is  capable  of  penetrating 
most  of  the  roadside  type  of  bar¬ 
riers  to  a-m.  I’assing  over  a  steel 
cantilever  bridge  or  under  a  steel 
reinforced  viaduct  has  almost  no 
effect,  whereas  almost  complete 
shielding  of  a-m  signals  would  re¬ 
sult. 

IsKiking  on  the  dark  side,  it  ap- 
(lears  that  .some  time  will  pass  be¬ 
fore  all  the  advantages  of  mobile 
f-m  can  be  incorporated  in  a  com¬ 
mercially  available  receiver  of  rea¬ 
sonable  co.st.  The  receiver  improve¬ 
ments  suggested  all  involve  exjiense 
and  difficulty  of  ma.ss  production. 
We  do  l<K)k  to  f-m  however  as  the 
ultimate  answer  to  perfected  mobile 
broadcast  reception  in  the  future, 
even  though  the  pr*)blems  are  of 
great  extent.  P'urther  investigation 
into  this  application  is  emphatically 
recommenib'd. 
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Talk-listen  switch  is  eliminated  by  usinp  four-terminal  repeater  with  flip-flop  multi- 
vihrat(»r  that  iiiihlocks  gated  amplifiers  alternately  30  times  a  secoinl.  Arriving  voice 
signals  stop  flip-flop  and  keep  desired  channel  o|>en  without  clipping  syllables 


PROHKR  Fl'NCTIONINC.  of  a  fully 
automatic  system  for  two-way 
wire  transmission  of  voice-fre¬ 
quency  signals  depends  on  the  exist¬ 
ence  of  appropriate  signals  which 
can  initiate  switching  in  the  proper 
direction.  Such  a  system  elimin¬ 
ates  the  need  for  manual  talk-listen 
switches  at  the  master  station  or 
at  all  substations. 

Separate  microphones  have  been 
used  in  a  number  of  practical  inter¬ 
communicators  to  initiate  automatic 
switching.  In  these  .systems  the 
arrival  of  sound  above  a  minimum 
threshold  level  at  the  microphone 
provides  the  control  signals.  Such 
devices  have  given  highly  .satisfac¬ 
tory  service  in  the  pa-st.*  * 

Many  experimental  automatic  in¬ 
tercommunicators  have  been  de¬ 
signed  around  voice-operated  relays 
similar  to  the  Vodas*  used  in  car¬ 
rier-type  telephone  sy.stems.  In 
general,  these  suffer  from  excessive 
complexity  and  maintenance  difficul¬ 
ties. 

There  exists  a  fundamental  dif¬ 
ference  between  terminal  conditions 


By  RALPH  H.  BAER 

Chief  Engineer 
W’oppier,  Inc 
Sew  York,  S,  Y. 


in  V’odas  .systems  and  in  intercom- 
municators.  In  the  first,  signal-to- 
noise  ratios  are  determined  by  line 
noise  and  radio-link  interference 
signals.  Rapid  break-in  operation 
is  highly  desirable  to  approximate 
the  conditions  of  the  normal  tele¬ 
phone  conversation.  A  switching 
arrangement  responsive  to  the 
syllabic  content  of  speech  is  there¬ 
fore  indicated. 

In  intercommunicators,  line  and 
equipment  noises  are  usually  mini¬ 
mal,  but  the  system  must  differenti¬ 
ate  between  ambient  acoustic  noise 
and  the  desired  voice  signal.  In 
addition,  signals  at  the  considerable 
power  level  necessary  for  loud¬ 
speaker  operation  must  lie  handled, 
increasing  the  difficulties  resulting 
from  circuit  switching  transients. 
Therefore,  slower  switching  speeds 
than  tho.se  encountered  in  the  Vodas 


and  in  electronically  switched  car¬ 
rier  systems*  appear  to  be  necessary. 

The  admittedly  higher  first  coat 
of  a  .selfswitching  intercommuni- 
cator  is  frequently  justified  by  the 
conditions  under  which  it  is  ex¬ 
pected  to  perform.  A  fully  auto¬ 
matic  system  like  that  to  be  de- 
•scribed  permits  a  much  larger 
radius  of  mobility  for  the  partici¬ 
pants. 

Gated  Amplifiers 

The  diagram  in  Fig.  1  shows  how 
automatic  switching  is  achieved  in 
an  intercommunicator  developed  for 
office  and  industrial  use.  The  two 
identical  channels  contain  gated 
amplifiers  that  are  unblwked  alter¬ 
nately  30  times  i)er  second  by  a  flip- 
tlop  multivibrator  that  feeds  the 
gated  tubes  in  opposite  pha.se.  In 
addition,  each  channel  has  its  own 
control  circuit  that  keeps  the  chan¬ 
nel  oi)en  if  a  voice  signal  reaches  it 
<luring  the  l/fiOth-siK-ond  interval 
when  its  gate<i  amplifier  is  un¬ 
blocked. 

In  the  absence  of  sounds  above 


Voice-Switched  Intercom 
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Complti*  aLtoDiatically  twilchad  Inlarcommunlcator.  RmdoI*  tlattona  coBlala  only  tpaokar  and  onnunclatot  pushbunon  lot  slqnal- 
Inq  master  nation  to  oriqinato  a  call.  Pushbutton  swIIcbM  at*  used  to  insstt  M-tub*  eolcs-switchsd  master  unit  between  desired 

colling  and  called  stations 
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riG.  I  AmplUkurt  and  contiol  circullA.  Powur  auppliut  and  Atation  twitching 
arrangtmtnti  art  coottntional  htnct  not  shown 


ambient  level  at  either  speaker,  the 
outputs  of  the  ir^ted  amplifiers  con¬ 
sist  of  residual  hum  and  noise  sig¬ 
nals  (approximately  1  volt  peak-to- 
peak)  keyed  on  and  off  30  times  per 
second.  Normal  voice  levels  at  either 
speaker  will  therefore  appear  at 
the  output  of  the  corresponding 
gated  amplifier  within  a  maximum 
of  l/60th  second.  These  gated-am- 
plifier  output  signals  will  normally 
exceed  6  volts  peak-to-peak,  and  are 
hence  well-suited  to  initiate  the 
required  switching  operation  since 
they  result  from  the  presence  of  an 
adequate  sound  signal  and  are 
simultaneously  sense-directed. 

In  the  control  circuits,  these  sig¬ 
nals  are  amplified  and  rectified, 
yielding  a  d-c  control  voltage  which 
removes  the  cutoff  bias  from  the 
output  tube  and  stops  the  60-cycle 
triggers  normally  applied  to  the 
flip-flop  circuit.  This  lix-ks  the  flip- 
flop,  holding  the  proj>er  gated  am¬ 
plifier  in  the  on  position  and  permit¬ 
ting  sound  signals  to  keep  the 
channel  open  via  its  owm  control 
circuits.  At  the  same  time  the 
gated  amplifier  in  the  other  channel 
is  held  in  the  off  position  by  the 
locked  flip-flop.  Therefore,  its  con¬ 
trol  circuit  obtains  no  signal  and 
the  power  output  stage  of  this  chan¬ 
nel  remains  bia.sed  beyond  cutoff. 

Complete  plate-current  cutoff  is 
required  to  eliminate  residual  hum 
and  circuit  noise  components  as  w'ell 
as  to  prevent  feedback  through  the 
sy.stem  and  resultant  howling  dur¬ 
ing  .standby  conditions,  since  the 
output  transformer  is  common  to 
the  input  of  the  other  channel.  It 
is  important  that  the  signal-noise 
ratio  at  the  output  of  the  gated 
amplifier  be  as  high  as  practicable, 
since  a  ratio  of  at  lea.st  4  to  1  is  re¬ 
quired  at  this  point  to  prevent 
erratic  operation. 

.\  front-panel  control  is  used  to 
reduce  the  gain  of  the  control  cir¬ 
cuit  signal  amplifiers  so  as  to  pre¬ 
vent  high  ambient  noi.se  levels  at 
either  terminal  from  locking  the 
system  in  its  direction.  With  re¬ 
duced  gain  it  is  necessary  to  raise 
one’s  voice  at  that  station,  but  this 
is  required  anyway  with  conven¬ 
tional  intercommunicators  to  re¬ 
main  intelligible  despite  the  mask¬ 
ing  effect  of  the  ambient  noise. 

When  voice  signals  cea.se  in  a 
channel,  the  d-c  output  in  its  control 


FIC.  I  Twenty  itaqe*.  tom*  uiinq  haWnt  ol  dual  lunctiOD  tubes,  keep  either 
channel  open  os  lomg  as  voice  tlqnale  are  present  and  permit  other  channel  to 
take  over  quldly  at  end  ol  message 


circuit  drops  to  zero,  the  output 
tube  of  the  channel  is  cut  off,  and 
the  60-cycle  triggers  are  again  per¬ 
mitted  to  reach  the  flip-flop,  which 
resumes  its  keying  function. 

Operating  Requirements 

In  order  to  assure  reliability  of 
circuit  operation  the  following  con¬ 
siderations  must  be  taken  into 
account : 

(1)  The  events  originated  by  the 
control  circuit  must  be  in  proper 
time  .sequence. 

(2)  The  outputs  of  the  gated  am¬ 
plifiers  during  their  on  periods  must 
contain  only  signals  fed  by  their 
respective  preamplifiers.  Thus,  the 
keying  signal  itself  must  not  appear 
in  the  output. 

(3)  The  control  circuits  must  re¬ 
spond  rapidly  enough  to  prevent 
initial  syllable  clipping  due  to  re¬ 
tarded  removal  of  output  tube  cut¬ 
off  bias. 

(4)  To  preserve  naturalness  of 
speech,  intersyllable  response  of 
the  control  circuits  must  be  slow 
enough  to  prevent  choppy  speech, 
but  sufficiently  rapid  to  permit 
quick  channel  reversal  after  term¬ 
ination  of  a  message. 

(5>  In  their  off  po.sition  the 
gated  amplifiers  must  be  capable  of 
blocking  the  high-level  signals  ar¬ 
riving  from  the  preamplifier,  whose 
input  is  being  driven  by  the  output 
of  the  other  channel. 

(6)  Despite  their  relative  large 
number,  individual  stages  should 
be  simple  and  employ  a  minimum 
numbt'r  of  components. 

Proper  .sequencing  of  events  dic¬ 
tates  mainly  that  the  flip-flop  cir¬ 
cuit  be  locked  before  the  output 
tube  in  the  live  channel  is  made 
operative.  Al.so,  the  flip-flop  must 
resume  operation  only  after  the  out¬ 
put  tulM?  is  completely  cut  off  and 
all  transients  in  the  corresponding 
transformer  have  died  out,  In  this 
connection  it  is  important  to  regu¬ 
late  the  rate  at  which  the  output 
tube  is  biased  toward  cutoff  since 
this  determines  largely  the  char¬ 
acter  of  the  resultant  transient. 
Similarly,  the  rate  of  response  of 
the  trigger  signal  circuits  feeding 
the  flip-flop  mu.st  be  accurately  con¬ 
trolled.  The  initial  response  may 
l)e  made  nearly  instantaneous  while 
the  release  period  must  be  held 
within  0.1  to  0.25  second.  Lower 


values  decrease  the  stability  of  the 
system  and  higher  values  prolong 
the  time  taken  to  reverse  direction 
of  transmission  after  cessation  of  a 
message. 

In  order  to  prevent  the  square- 
wave  keying  signal  from  appearing 
in  the  output  of  the  gated  amplifier, 
the  signal  is  caused  to  balance  out 
in  the  plate  circuit  of  the  twin- 
triode  by  applying  the  square-wave 
keying  signals  out  of  phase  to  the 
cathodes.  Thus  no  component  of 
the  keying  signal  appears  across  the 
plate  load  of  the  gated  amplifier. 

Circuit  Details 

The  complete  circuit  of  the  voice- 
switched  intercommunicator  ap¬ 
pears  in  Fig.  2.  Here  it  can  be 
seen  that  the  gated  amplifiers  are 
driven  by  the  flip-flop  through 
cathode  followers  to  isolate  the 
channels  and  to  make  it  possible  to 
balance  out  individually  the  two 
gated  amplifiers.  Semiadjustable 
controls  R,  and  R,  arc  provided  for 
this  purpose.  The  stability  of  the 
adjustment  is  such  that  it  main¬ 
tains  balance  within  0.25  volt  over 
long  periods  of  time  and  large  line 
voltage  variations.  Stability  de¬ 
pends  only  on  the  characteristics  of 
the  gated  tube  itself  and  not  on 
those  of  the  cathode  followers  or 
the  cathode  follower  grid  signal 
waveform,  provided  each  cathode 
follower  and  its  controlled  amplifier 
section  are  alternately  driven  be¬ 
yond  cutoff. 

The  amplitude  of  the  rectangular 
keying  signal  between  cathcxle  and 
ground  is  made  approximately  10 
volts  peak  to  peak.  The  gain  of  the 
gated  amplifier  under  these  operat¬ 
ing  conditions  is  thus  that  of  an 
ordinary  cathode-degenerated  stage. 
Reducing  the  filament  voltage  of 
the  gated  tubes  (V’’,  &  V„)  mini- 
mize.s  the  hum  components  devel¬ 
oped  across  the  unbypassed  cathode 
resistance.  Overall  gain  of  the  am¬ 
plifiers  (voice  coil  to  plate  of  gated 
amplifier)  is  95  db  at  1  kc. 

Rapidity  of  respon.se  is  largely  a 
function  of  the  gain  incorporated 
into  the  control  circuit  signal  ampli¬ 
fier  and  of  the  RC  time  constants 
in  the  control  rectifier.  Components 
R,  and  C,  primarily  determine  the 
bias  decay  and  prevent  a  thumping 
noise  every  time  plate  current  is 
restored. 


To  prevent  gate  breakdown  by 
high  signal  levels,  the  gated  ampli¬ 
fiers  are  protected  by  two  1N84 
germanium  diodes  which  restrict 
the  input  signal  to  8  volts  peak  to 
peak.  Short  time  constants  in  the 
coupling  networks  prevent  the  key¬ 
ing  signal  balance  from  being 
affected  by  the  peak  clippers.  Grid 
limiting  in  the  preamplifier  keeps 
the  signal  peaks  applied  to  the  clip¬ 
per  diodes  below  50  volts. 

Trigger  pulses  for  the  flip-flop 
originate  in  V',  and  whose 

cathodes  are  driven  by  a  halfwave- 
rectified  60-cycle  pulse  of  large  am¬ 
plitude.  The  resultant  square-waves 
developed  across  the  plate  load  re¬ 
sistors  are  differentiated  by  RjC, 
and  R,C,  and  applied  to  the  first  and 
.second  control  element  of  a  2050 
thyratron  coincidence  trigger  gen¬ 
erator  biased  beyond  cutoff.  The 
simultaneous  arrival  of  both  trigger 
signals  will  result  in  a  plate-current 
pulse  whose  steep  leading  edge  trig- 
ers  the  flip-flop  through  C,  and  C,. 
Appearance  of  rectified  d-c  control 
voltage  at  the  grids  of  either  V, 
or  V„  reduces  the  corresponding 
trigger  signal  applied  to  the  thyra¬ 
tron  below  the  firing  level.  As  a 
con.sequence  the  flip-flop  maintains 
its  instantaneous  equilibrium  state 
until  all  d-c  voltages  have  disap¬ 
peared  and  released  V,  and  V„. 

A  number  of  experimental  models 
have  been  built  for  office  intercom¬ 
munication.  They  are  hou.sed  in 
small  cabinets  containing  the 
master  speaker  and  a  pushbutton 
arrangement  for  selection  of  out¬ 
going  lines.  In  the  standby  position 
the  incoming  amplifier  input  is 
grounded,  hence  plate  current  in  the 
output  tube  is  cut  off  and  the  master 
speaker  is  absolutely  silent.  Pro¬ 
vision  is  made  to  permit  each  sub¬ 
station  to  sound  an  annunciator  at 
the  master  to  originate  a  call.  The 
units  are  powered  by  selenium  recti¬ 
fiers  and  simple  RC  filters.  Power 
supplies  and  switching  arrange¬ 
ments  are  conventional. 
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Svhlnn  |M*rinitn  traii.oiiiiHnion  of  .'iO  (’liannf‘l.-  of  information  with  an  overall  aeruracy  of 
I  perrenl.  Data  vollafiPH  determine  position  of  pulses  in  30  ar«‘urately-timed  intervals. 
Ira\cr-ed  MMpieiitiallv  and  in  -Mirliroiiisin  at  hotli  sending  and  receiving  stations 


FIG.  1  Transmitting  oquipmani  weighs 
1)0  pounds  with  battorlos.  and  pro- 
ducos  4  liw  poak  powor  at  1.02&  me 


As  MOKK  AND  MCHU;:  hiKh-altitu<ie 
k  n-soiirrh  lit  coiiductt'ti  with  un- 
mHnnt‘(i  rts'ltftjt,  there  arises  a  need 
for  lietter  telemetering  ei|iiipment 
to  I'onvev  and  reeurd  data  ohtained 
h>  the  many  instruments  tarried 
aloft 

Kx|wrieii<  t>  in  the  use  of  the  se- 
■luential  system  originally  desmlied 
III  Marrh  ami  April  1947  Klkc- 
iKiisii  s  indiratetl  several  miMlifu'a* 
lions  in  df->iKn  and  function  ftir  in- 
creasiiii.'  the  utility  ahtl  reliability 
of  that  early  system.  These  im- 
Iinivemeiits  have  In-en  incorporatetl 
m  the  matrix  system:  (1>  An  in¬ 
i' reuse  in  Jitiwer  to  4  kw  peak  pulse. 
1 2)  an  increase  to  HO  channels  of 
information  with  increasetl  sam¬ 
pling  fret|uency,  (3)  reiluction  in 
crosstalk  between  channels.  it> 
lOerall  aci'uracy  of  I  |K'rcent  with 
multistep  calibration  atiplietl  |K'rio»l- 
nally  at  the  data  input  ami  (o' 
diri*ct  Mdeo  recortlintf  of  the  re- 
leuetl  siimal  from  cathotle-ray 
t.ilies.  usimr  continuous  film  cam¬ 
eras. 

The  resiiltiiiK  matrix  system  uti¬ 
lizes  pulse  time  nKslulation  of  an  r  f 
carrier.  The  data  from  the  ilifTer- 
ent  sensmtr  elements  appe.xr  in  thi' 


form  of  <l-c  voltages  l>etween  zero 
and  plus  .5  volt.s  as  in  the  seiiuential 
system.  F^ach  of  the  thirty  data 
voltaires  modulates  the  {Misition  of  a 
pulse  within  a  Kiven  interval  of 
time,  the  position  of  the  pulse  in 
the  interval  dependinjf  on  the  data 
voltaire.  These  intervals,  one  for 
each  data  channel,  follow  one 
another  in  a  fixeil  sequence,  and  the 
tfroup  is  re|»eated  at  a  .iri.o-cycle 
rate. 

Matrix  Synchronisation 

The  basis  of  the  matrix  system  is 
a  pair  of  n.scillators  in  the  airlairne 
and  Kfound  stations.  The.se  o.scil- 
lators  are  accurately  .synchronized 
in  laith  frequency  and  phase  to  es¬ 
tablish  time  reference  frameworks, 
or  matrices. 

The  oscillators  Kenerate  a  contin¬ 
uous  series  of  equal  intervals,  each 
on  a  different  circuit,  by  operating 
a  32-state  electronic  counter  chain. 
The  occurn-nce  of  state  thirty-two 
in  the  airborne  unit  causes  a  syn- 
chronizinir  pulse-trroup  to  be  trans¬ 
mitted  This  is  used  to  indicate  to 
the  counter  in  the  ground  station 
when  to  start  counting  its  series  of 
thirty-two.  Thus,  time  intervals  in 
the  airborne  and  jrround  stations 
are  made  to  correspond. 

The  time  U'tween  the  bejrinninjf 
of  a  channel  interval  (which  is  de- 
lined  by  the  oscillator  but  not  trans¬ 
mitted!  and  the  corresponding  data 
pulse  i.s  a  measure  of  the  data  on 
that  channel.  The  synchronization 
pulse  is  also  transmitted  at  the  end 
of  the  series  and  is  distiniruished  by 
beini.''  made  a  triple  piiNe  irroup. 

The  oscillator  in  the  receivinir 
station.  ){eneratin>r  its  series  of 
et|  lal  intervals,  is  arranged  to  jten- 
erate  pulses  at  the  start  of  any 
chosen  interval.  These  pu'ses  then 


initiate  .sweep  voltatres  on  a  .series 
of  cathode-ray  tube.s  so  that  the 
tulles  are  swept  in  sequence  until 
the  period  of  time  lietween  syn¬ 
chronizing  pul.ses  is  covered.  The 
cycle  is  repeated  for  each  series 
of  thirty-two  cycles  of  the  oscillator. 

The  train  of  time-modulated  data 
pulses  arrivinfr  from  the  airborne 
unit  is  displayed  on  the  cathode-ray 
tubes  as  intensity  modulation  while 
the  tube.s  are  beinK  swept.  Since 
the  intervals  are  each  identified 
with  respi-ct  to  the  synchronizing 
pulse,  successive  intervals  of  the 
same  numb«*r  fall  at  the  same  posi¬ 
tion  on  their  respective  cathode-ray 
tubes.  The  channels  are,  in  this 
way,  separated  in  the  receiving  sta¬ 
tion,  and  the  pulse  is  free  to  move  in 
its  definite  interval  as  the  input 
voltajre  at  the  transmitter  is 
changed  over  its  raiiRe  from  0  to 
plus  .'>  volts.  Continuous-film  cam¬ 
eras  photojzraph  the  position  of  the 
spots  in  their  intervals,  r»*sultiny  in 
the  production  of  a  graph  of  voltage 
versus  time  for  each  of  the  thirty 
data  channels  of  the  system. 

The  equipment  used  to  accomplish 
pulse  time  modulation  in  th.*  missile 
is  shown  in  Fig.  1.  The  ground  sta¬ 
tion  equipment,  as  installed  at  the 
White  Sands  Proving  (Iround, 
where  the  equipment  is  in  use,  is 
shown  in  Fig.  2. 

(ieneral  operation  of  the  airborne 
unit  is  best  understood  with  refer¬ 
ence  to  Fig.  3.  The  output  of  the 
free-running  10-kc  oscillator  is 
shajH'd  by  a  multivibrator,  the  out¬ 
put  of  which  is  fed  via  a  cathode 
follower  to  a  bus  in  the  form  of  a 
series  of  pulses  1(!0  microseconds 
apart.  .-V  chain  of  thyratron  tubes, 
arranged  in  such  a  way  that  only- 
one  tube  conducts  at  a  time,  is 
ilriven  by  these  pulses.  Conduction 
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FIG.  2  IlscelTiiiq  itatton  aqulpmant  •mploya  dirsct  vidao  racordlnq  on  continuous 
lUm  strips 


SYSTEM 


By  NOLAN  R.  BEST 

.Vatol  Rf$^arch  Lnburatary 
U'aahiniyfun.  It  C. 


shifts  from  one  tube  to  the  next 
upon  the  appearance  of  a  pulse  on 
the  trijfirerinK  bus.  Conduction  in 
one  tube  primes  the  succeedinK  tube 
next  in  the  chain  so  that  the  pulse 
on  the  triirtrerinK  bus  can  fire  only 
it.  This  iroes  on  to  the  end  of  the 
chain,  where  the  last  stajte  primes 
the  fifctt,  causing  the  cycle  to  repeat. 

Associated  with  each  of  the  chain 
tube.s  is  another  thyratron  in  which 
the  pulse  time  modulation  is  accom¬ 
plished.  A  sawtooth,  yenerated  in 
the  cathode  circuit  of  the  chain  tube 
at  the  time  that  it  is  conducting,  is 
added  electrically  to  the  data  volt¬ 
age  applied  to  the  particular  input. 
At  some  time  during  the  100-micro¬ 
second  interval  so  defined,  the  biases 
on  the  thyratron  will  reach  the  criti¬ 
cal  value  and  the  tube  will  suddenly 
conduct.  This  will  deliver  an  out¬ 
put  pul.se  to  a  system  of  collecting 
bus.ses. 

The  biases  on  the  thyratron  and 
the  amplitude  of  the  sawtooth  are  so 
chosen  that  it  is  sure  that  the  criti¬ 
cal  point  will  be  reached  during  the 
conduction  inter%’al.  Thus  each  of 
the  picknff  tubes,  as  the  modulating 
tubes  are  generally  called,  puts  out 
a  pulse  in  its  owm  interval,  the  posi¬ 


tion  of  the  pul.se  indicating  the  cor- 
responiling  channel’s  input  voltage. 

The  thirty-second  tube  in  the 
chain  ojierates  a  triple-pul.se  gener¬ 
ator.  The  triple  pulse  is  collected 
along  with  the  other  data  pul.ses  and 
is  used  for  ground-station  syn¬ 
chronization.  The  thirty-first  in¬ 
terval  in  the  chain  is  left  blank  to 
give  proi)er  spacing  for  the  syn¬ 
chronizing  pulse. 

Chain  Circuit 

All  pul.ses  on  the  common  output 
video  bus  operate  a  blocking  oscilla¬ 
tor  to  generate  pul.ses  of  uniform 
shape  and  amplitude  for  operation 
Ilf  the  power  modulator.  The  power 
o.scillator  is  a  reentrant  cavity, 
ofn'rating  at  1,025  me.  The  antenna 
is  a  two-phase  ((uadrapole,  enclosed 
in  a  streamlined  plastic  radome 
on  a  tail  fin  of  the  rwket. 


Figure  4  is  a  schematic  diagram 
of  a  portion  of  the  chain  and  pickoff 
tula*  circuits.  Two  stages  are 
shown,  both  identical  and  typical 
of  the  thirty  input  channels.  The 
upiier  tubes  are  connected  as  the 
chain.  The  capacitor  from  plate  to 
ground  is  charged  to  B  I  in  the 
standby  condition,  but  upon  firing 
of  the  tube  dumps  its  charge  into 
the  cathode  capacitor.  This  gives  a 
steep  rise  in  potential,  after  which 
there  is  an  exponential  (nearly 
linear,  over  this  portion)  rise  in 
potential,  continuing  during  the  de¬ 
ionization  time  of  the  tube.  The 
thyratrons  used  in  the  circuit, 
Chatham  type  1002 A,  have  been 
especially  developed  to  have  long 
deionization  time.s,  to  have  stable 
firing  potentials,  and  to  have  1-watt 
c’lfhodes. 

The  pedestal-and-slope  waveform 


FIG.  3 — Al  th«  troiumlltar.  timing  IntarroU  or*  Inltlatad  by  a  10-kc  oacUlolor 
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FIG.  4  Two  topical  tloqos  ol  Ibo  30 
channol  chain  and  ptckoll  circuit* 


IS  coupled  by  means  of  a  resistor  to 
the  control  trrid  of  the  next  tul)e  in 
the  chain,  raisitiK  its  potential  to  a 
point  which  makes  it  sensitive  to 
the  next  positive  trijfjfer  pulse 
which  apiH*ars  at  the  shiehi  tfrids 
of  all  of  the  chain  tiilres  simulta¬ 
neously.  This  tritrtrerinK  pulse 
causes  conduction  to  start  in  the 
next  tula*. 

A  portion  of  this  same  cathinle 
wav«‘form  is  coupled  by  means  of  a 
resistor  and  capacitor  network  to 
the  pickotl  or  pulse  time  modulating 
tiilie.  It  is  added  ele<-trically  to  the 
ilata  voltage  which  is  continuously 
developed  across  the  100,000-ohm 
resistor  to  ground.  The  sawt<K)th 
waveform  is  adde<l  to  this  voltage, 
resulting  in  a  similar  waveshajH- 
with  an  added  d-c  component  which 
is  dependent  on  the  channel  input 
voltage  Kiases  on  this  tiilx-  are  ad¬ 
justed  s<>  that  With  a  zero  data 
voltage  the  tuU'  will  fire  at  atiout 
'.i.'i  microsivoiiils  after  the  start  of 
the  sawtooth.  The  ailditiori  of  the 
d-c  component,  however,  causes  con¬ 
duction  to  iH-cur  at  an  earlier  tinte. 
How  much  earlier  depends  on  the 
magnitude  of  the  input  tlata  volt¬ 
age.  The  tliiule  shown  across  the 
input  resistor  is  to  limit  the  input 
to  a  \alue  of  o  volts.  This  is  neces¬ 
sary  to  prevent  misoja-ration  of  the 
circuit  in  case  of  accidental  data 
overvoltages. 

The  pickofT  tut'es  fire  one  after 
the  other  as  the  sloping  |H>destal 
waveforms  are  generated  at  the 
cathixlea  of  their  re.sj'ective  chain 


tubes.  The  output  pulses  from 
every  fourth  pickoff  tube  are  col¬ 
lected  on  separate  collector  lines. 
These  four  collector  line  outputs  are 
combined  by  means  of  crystals  onto 
a  common  line  feeding  the  modula¬ 
tor. 

Ground  Station 

The  ground  station  comprises 
four  racks,  as  shown  in  Fig.  2. 
Three  of  the  racks  are  identical, 
containing  the  recording  apparatus. 
The  continuous  film  camera  maga¬ 
zines  are  at  the  tops  of  the  units, 
while  the  video  and  sweep  amplifiers 
and  power  supplies  are  below.  The 
rack  on  the  left  contains  the  re¬ 
ceiver,  the  monitoring  oscilloscope, 
the  triple-pulse  synchronizing  sig¬ 
nal  discriminator,  the  synchronized 
matrix  oscillator,  and  the  counter 
and  gate  generator  unit. 

Figure  5  is  a  block  diagram  of 
the  receiving  station.  The  antenna 
is  a  four-foot  parabolic  dish  with  a 
circularly  polarized  antenna,  so 
mounted  that  it  can  be  manually 
pointed  at  the  rocket  during  its 
flight.  It  has  a  beam  width  of  18 
degrees.  The  receiver  is  conven- 


FIG.  S  '  Matrix  r*c«iTinq  •quipin«n1 
must  lispt  in  both  froquoocy  and 
phaso  synchronism  with  transmittor 
Timing  oscillator 


tional  in  most  res|;>ects,  having  an 
i-f  bandwidth  of  4.5  me  and  pro¬ 
vision  for  switching  in  or  out  of  an 
r-f  stage.  It  has  age  circuits  which 
give  a  constant  video  output. 

The  detected  output  of  the  re¬ 
ceiver  is  fed  into  two  places;  first, 
to  the  video  amplifiers  in  the  record¬ 
ing  rack  where  it  is  applied  to  the 
intensity  grids  of  the  cathode-ray 
tubes  in  the  recorders;  second, 
to  the  triple-pulse  di.scriminator. 
The  output  of  the  discriminator,  the 
sync  pulse,  is  applied  to  the  matrix 
oscillator  to  control  its  frequency 
and  phase. 

The  output  of  the  oscillator  is 
shajwd  and  forms  a  train  of  pulses 
100  microseconds  apart  which  drive 
a  scale-of-thirty-two  counter.  This 
counter  is  of  the  binary  type  and  it 
is  reset,  when  nece.ssary,  by  the 
pul.se  derived  from  the  synchro¬ 
nizing  pulse,  allowing  it  to  l>e  in 
state-to-state  coincidence  with  the 
chain  counter  in  the  airborne  unit. 

By  means  of  resistor  networks, 
pulses  can  be  obtained  from  the 
counter  at  any  integral  100-micro- 
second  interval  to  form  a  square 
wave  of  any  desired  length  in  the 
gate  generator.  These  gates  can  be 
made  to  start  and  stop  at  any  inter¬ 
val  and  are  arranged  to  allow  the 
sweep  generators  in  the  recording 
rack  to  generate  sweeps  successively 
for  each  of  the  six  cathode-ray 
tubes  in  the  ground  station.  The 
image  on  the  face  of  each  of  the 
SRI’ll  cathode-ray  tubes  is  focused 
on  a  continuous-motion  film  maga¬ 
zine  by  means  of  a  lens  and  prism 
arrangement.  Two  tubes  and  lenses 
are  used  in  each  of  the  three  record¬ 
ing  racks,  recording  on  a  single 
9i-in.  film  in  each  rack.  Film  speed 
is  :1.14  in.  per  second. 

There  are  auxiliary  circuits  in 
the  monitor  rack  which  assist  in  the 
operation  of  the  circuit.  A  fre¬ 
quency  monitor  shows  if  the  oscil- 
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l*tor  is  op«ratinK  on  the  proper 
harmonic  of  the  312^-cycle  syn¬ 
chronizing  pulse.  It  would  be  pos¬ 
sible  to  set  on  the  31st  or  33rd  har¬ 
monics  and  to  And  that  the  syn¬ 
chronizing  pulse  arrived  in  exactly 
the  proper  phase  while  the  fre¬ 
quency  was  in  error.  There  is  also 
a  monitor  oscilloscope  for  use  of  the 
operator  in  adjusting  the  ground 
station.  It  shows  a  raster  of  32 
lines  on  each  of  which  occurs  a 
bright  dot  made  by  the  video  signal. 
During  tune-up  periods  the  oper¬ 
ator,  by  ob.servation  of  this  raster, 
can  diagnose  troubles  occurring  in 
the  detection  and  synchronizing 
functions  of  the  system. 

Frequency  Control 

The  matrix  oscillator  is  the  most 
critical  circuit  in  the  ground  sta¬ 
tion.  It  must  be  kept  locked  in  both 
frequency  and  phase  with  the  air¬ 
borne  timing  oscillator.  Figure  6 
is  a  block  diagram  of  this  portion 
of  the  circuit. 

The  matrix  oscillator  is  a  tran- 
sitron-connected  6AS6  operating  at 
10  kc.  The  synchronizing  pulse  is 
injected  on  the  control  grid  in  such 
a  way  that  the  peak  of  the  cycle  is 
forced  to  occur  at  the  time  of  the 
pulse  injection.  Also  on  the  control 
grid  is  a  frequency-controlling  bias, 
supplied  from  correcting  circuits  to 
be  described  below,  allowing  about 
a  1-percent  frequency  range. 

The  o.scillator  output  is  fed  to  a 
cathode  follower  which  feeds  Imth 
the  counter  establishing  the  time 
reference  framework  and  the  fre¬ 
quency-correcting  and  controlling 
circuits.  In  the  latter  circuits,  the 
sine  wave  is  shifted  by  about  90 
degrees  so  that  the  synchronizing 
pulse  will  iKTcur  at  about  the  time 
the  sine  wave  crosses  its  zero  axis. 
The  sine  wave  is  then  ajjplied  to  one 
of  the  control  grids  of  the  fiSAT 
comparator  tube.  On  the  other  con¬ 
trol  grid,  normally  biased  to  cutoff, 
is  applied  the  synchronization  pulse 
which  has  been  amplified  and 
limited  in  size.  The  appearance  of 
the  sync  pul.se  will  cau.se  the  tube 
to  conduct,  the  size  of  the  output 
pul.se  depending  upon  the  instan¬ 
taneous  value  of  the  sine  wave  on 
the  control  grid. 

When  the  freciuency  of  operation 
is  correct,  there  is  no  phase  drift  of 
the  oscillator  between  synchroniz¬ 


ing  pulses  and  the  sync  pulse  will 
occur  at  the  zero  axis  of  the  sine 
wave,  resulting  in  a  given  amplitude 
at  the  plate  of  the  comparator  tube. 
For  an  oscillator  frequency  slightly 
too  high,  the  sine  wave  would  be  at 
a  more  negative  value,  giving  the 
effect  of  biasing  off  the  amplifier- 
with  a  smaller  output  of  the  com¬ 
parator  resulting.  For  too  low  a 
frequency,  the  sine  wave  would  not 
yet  have  dropped  to  as  low  a  value 
with  the  resultant  output  pulse 
being  greater  in  amplitude. 

Large  errors  in  frequency  can 
cause  false  operation  because  the 
pha.se  error  in  each  cycle  is  totaled 
for  the  32  cycles  between  the  syn¬ 
chronizing  pulses.  For  example,  if 
the  sum  of  these  errors  approaches 


FIG.  7— Typical  record  oi  matrix  tele- 
m^ierinq  •ytl«m 


a  whole  cycle,  the  synchronizing 
pulse  can  occur  at  the  time  the  sine 
wave  is  crossing  the  zero  axis,  with 
the  result  that  the  correcting  signal 
would  be  the  same  as  for  the  correct 
frequency.  To  overcome  this  difii- 
culty,  an  auxiliary  circuit,  shown  in 
Fig.  5  as  the  frequency  monitor,  is 
included  to  indicate  improper  har¬ 
monic  operation. 

The  output  of  the  comparator, 
occurring  once  in  every  32  cycles  of 
the  10-kc  oscillator,  is  integrated 
in  a  circuit  having  a  negative  out¬ 
put.  The  .synchronization  pulse  is 
also  amplified  and  fed  into  a  positive 
integrator  circuit  of  similar  char¬ 
acteristics.  The  d-c  signals  from 
these  two  circuits  are  combined  and 
give  an  error  signal,  which  is  ad¬ 
justed  to  zero  when  the  frequency 
is  set  correctly,  but  which  gives  the 
positive  or  negative  bia.ses  as  fre¬ 
quency  errors  appear.  This  error 
voltage  is  applied  to  the  transit ron 


oscillator  to  correct  its  frequency. 

In  addition,  this  voltage  is  meas¬ 
ured  and  indicated  on  a  vacuum- 
tube  voltmeter  on  the  panel  of  the 
apparatus. 

The  result  of  the  telemetering 
operation  is  a  record  of  the  data 
versus  time  such  as  is  shown  in  the 
sample  record  shown  in  Fig.  7. 
Eight  data  channels  are  shown, 
with  reference  lines  between  them. 
Three  channels  toward  the  center 
of  the  figure  have  sub-commutated 
data  supplied  to  them  from  a  large 
number  of  atmospheric  pressure 
and  skin  temperature  gages.  On 
the  pitch  and  yaw  deflection  chan¬ 
nels,  as  well  as  on  the  receiver  age 
channel  near  the  bottom  of  the  sheet 
can  be  seen  calibration  voltages, 
consisting  of  six  one-volt  steps  in¬ 
cluding  zero  and  five  volts. 

Time  is  indicated  by  the  vertical 
lines  which  are  generated  by  a  cir¬ 
cuit  triggered  from  the  primary 
time  source.  In  the  installation  on 
which  this  record  was  made,  the 
time  source  gave  a  pulse  every  half- 
second,  eliminating  the  puLse  occur¬ 
ring  on  the  ten  seconds.  A  second¬ 
ary  time  source,  not  synchronized 
to  the  takeoff,  is  used  to  interrupt 
the  reference  marks  every  second. 
(These  reference  marks  are  ob¬ 
tained  from  the  10-kc  o.scillator  on 
the  ground,  but  are  not  part  of  the 
transmitted  signal.  They  are  in¬ 
cluded  on  the  record  as  fiducial 
marks  for  reading  data.) 

On  the  record  shown,  the  spot 
sweeps  were  from  top  to  bottom, 
and  each  of  the  two  side-by-side 
sweeps  was  400  (jisec  long.  The  pajier 
was  moving  laterally,  with  later 
times  appearing  at  the  right. 

The  system  of  telemetering  de- 
.scribed  in  this  article  has  been  suc¬ 
cessfully  u.sed  in  numerous  high- 
altitude  rocket  flights  and  in  other 
applications.  It  is  expected  that  a 
smaller  version  with  fewer  channels 
will  be  available  soon.  This  smaller 
system  will  utilize  the  same  ground 
station  equipment. 

The  work  described  was  done  as 
part  of  the  Upper  Atmosphere  Re¬ 
search  Program  at  N’KL.  Resides 
the  author,  the  following  have  had 
major  roles  in  the  development: 
J.  T.  Mengel,  in  charge;  D.  G. 
Mazur;  K.  M.  Uglow;  C.  il.  Smith, 
Jr;  S.  W.  Lichtman;  and  V.  L. 
lleeren. 
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CtpcIront'T  hair  rpmovUiq  Mlup  coiuiUt* 
ol  •quipm«nt  thown.  Th*  loot  twitch  Int 
ilotM  automattcally  limtd  puU*i  and 
contfolt  Unf^th  ol  monually  timod  pultot 

UNIit-MIKKl)  IxHiy  anti  facial  hair 
ia  a  afvere  aiK'ial  anti  psycho- 
Itiiriral  prithlt-m  ti>  thos**  atflictpii 
with  if.  Karly  use  of  tweezers  and 
wax  applirationa  for  the  forciitle 
removal  of  siiperfluoiis  growths 
have  Iwen  jjenerally  replaetni  hy 
more  elfective,  permanent  and  less 
(tainftil  methods.  Ttxiay,  ilepilation 
is  practiced  primarily  hy  pro¬ 
fessional  electrol.VKists  «ho  are 
licenseii  in  many  parts  of  the 
country. 

The  employment  of  electrical 
principles  in  the  solution  of  the 
problem  ilates  hat'k  to  the  last 
century  It  was  founti  that  applica¬ 
tion  of  the  negative  pole  from  a 
ilirect-currelit  source  to  the  hair 
follicle  elTected  an  electroivlic  action 
capah'e  of  permanently  dc'-troyiny 
the  small,  hulhous  nsit  of  the  hair. 
The  current  was  aiiplieil  hy  means 
of  a  thin  neetile  inserted  into  the 
follicle,  the  needle  heinjf  contlis'teil 
to  the  negative  terminal  of  a  It  to  It 
volt  hattery,  while  the  positivi' 
terminal  leil  to  a  metallic  or  satii- 
rateil-cloth  elect roite  in  contact  w  ith 
the  patient’s  .skin.  One  to  five  milli- 
ampen-s  flowin).'  for  f)  stvonds  or 
more  was  found  suHicnuit  to  hmsen 
most  riM>ts  so  that  the  hairs  could 
Im'  readily  lifttsi  out  of  the  follicle. 

.■\t  (Oesent  e'ectrolxyists  still 
employ  this  methisl  to  some  extent  ; 
Its  simplicitx  and  effectiveness  are 
not  suthciently  impressive  to  offset 
the  slow  rate  at  which  proirress  is 
made  in  ch-anny  I'Ven  small  skin 
a  reas 


.Much  more  rapid  hair  removal 
tiex-ame  [Missihle  with  the  intrisluc- 
tion  of  damt>ed  hiKh-freipjency  cur¬ 
rent  yenerators.  I'.se  of  this  eijuip- 
ment  was  an  outyrowth  of  medical 
spark-yai)  fliathermy  machines  de- 
velo|M*d  commercially  after  the  turn 
of  the  .-entury.  .-X  sinyle  wire  con¬ 
nects  the  needle  and  its  holder  to  the 
output  of  the  yenerator,  body  ca¬ 
pacitance  forminy  the  return  path 
for  the  hiyh-fre(|uency  current. 

High-Frequency  Method 

The  depilatory  action  of  the  r-f 
currents  on  the  hair  r<K>t  and  folli¬ 
cle  is  due  to  the  heat  yenerated  in 
the  area  immediately  surroundiny 
the  iieed'e  electrode.  This  rapid 
rise  in  temperature  results  in 
almost  instantaneoiis  dehydration 
and  mummification  of  the  root, 
freeiny  the  hair. 

Kxperienced  operators  are  able  to 
remove  several  hundred  hairs  per 
hour  with  machines  of  this  tyiH*; 
however,  the  hiyh  jH*ak  voltayes 
characteristic  of  the  waveforms 
produc  ed  hy  sparkyap  circuits  tend 
to  produce  occasional  scarriny  due 
to  uncontrolled  spark  discharyes 
hetweeii  the  needle  electrode  and  the- 
tissue  forminy  the  mouth  and  walls 
of  the  follicle. 

Since*  the*  rapid  yeneration  of 
liH'al  h**at  is  the  on  y  mechanism  re¬ 
sponsible  for  the  depilatory  effects 
desired,  an  undampi  il  r-f  current  is 
mill.  ated.  As  a  r«*sult  sparkyap 
eejuipment  has  b«>en  almost  univer¬ 
sally  r**placed  b>  va.  uum-t’ibe  oscil¬ 
lators  o|K>ratiny  at  frecpicicies  bc*- 
twe.‘n  2  and  :tt'  meyacycles  and  ca- 
pabl.*  of  devc'lopiny  o  to  l-'c  watts  of 
r-f  eiieryy  in  a  matched  loid 
.Vct'ial  power  reipiired  at  the  tieedle 
IS  considerably  below  this  level,  be¬ 
tween  one  and  thrc*e  wafts  consfi- 
tutiny  tin*  useful  ranye  for  all 
varieties  of  conditions.  Power  con¬ 
centration  in  the  tissue  in  contact 


with  the  nc*edle  electrode  i.s  never- 
thales.s  relatively  larye  since  the 
averaye  in.sertion  is  les.s  than  i  inch 
and  common  needle  diameters  are 
0.003  to  0.(107  inch. 

The  apparently  exce.ssive  power 
maryin  of  the  o.scillators  yiven 
above  is  a  necessary  consequence  of 
the  peculiar  power  transfer  problem 
presented  by  the  sinyle-cord  method 
of  operation.  Fiyure  1  illustrates  a 
representative  phy.sical  circuit  and 
Fiy.  2  i.s  it.s  approximate  electrical 
exjuivalent  used  for  determininy 
output-circuit  parameters.  Actu¬ 
ally  the  distributed  nature  of  the 
lumped  impedances  .shown  i.s  con¬ 
siderably  more  complex;  as  a  prac¬ 
tical  desiyn  basis  the  entire  load  to 
the  riyht  of  line  n-h  may  be  repre¬ 
sented  as  a  resistance  of  the  order 
of  l.'iO  to  300  ohms  in  series  with  .s 
capacitor  of  30  to  100  fi/if. 


FIG.  1  Th»  r  <  puls*  1*  conT*y*<l  by  a 
sinql*  cenductor  cord.  CapacilW*  cou 
pllnq  provid**  Ih*  raturn  path 


FIG.  2  Portion  oi  •quWalani  circuit  to 
riqht  ol  tin*  a  b  t*pr***nt*  th*  load  on 
th*  r-l  oacillator 
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for  Electronic  Depilation 


Hair  removal  by  means*  of  electricity  is*  m»t  new,  but  constant  (lemamlsJ  for  safer,  more 
permanent  and  less  painful  methods  have  led  t»)  the  development  of  electronic  devices. 
A  complete  system  consisting  of  an  r-f  oscillator,  timer  and  probe  is  descrilM*d  herein 


On  a  maximum  power  transfer 
basis,  assuming  the  use  of  a  high 
L,  C  tank  circuit,  tapping  the  load 
near  the  plate  end  of  L.  is  indicated. 
This  connection  will  effectively  add 
capacitance  in  parallel  with  C.  and 
an  e<]ui  valent  shunt  resistance 
across  the  tank  of  one  to  several 
thou.sand  ohms.  However,  with  os¬ 
cillatory  peak  voltages  of  the  order 
normally  found  at  the  plate  side  of 
L,  the  voltage  developed  at  the 
needle  with  respect  to  chassis  (to 
which  it  is  coupled  through  a  ca¬ 
pacitive  reactance  of  fairly  high 
value)  is  great  enough  to  prixiuce 
deleterious  effects  much  like  those 
of  the  sparkgap  equipment.  The 
practical  situation  forces  a  compro¬ 
mise  between  sufficient  loading  of 
the  oscillator  tube  and  short  spark 
length.  Ixjwering  the  impedance  of 
the  tank  circuit  by  decreasing  the 
L/C  ratio  and  using  low-r,  tubes 
Mon  reaches  a  limit  and  tapping 
down  on  L,  must  i)e  resorted  to. 
Doing  so  reduces  the  output  and 
accounts  for  the  apparently  over- 
■ited  o.scillator  tube  u.sed  in  prac¬ 
tice.  The  low  absolute  power  level 
involved  renders  the  poor  overall 
efficiency  unimportant. 

Commercial  Urtit 

Commercial  depilators  of  the  type 
described  above  are  in  general  use 
by  electrolygists  throughout  the 
world.  The  majority  of  these  ma¬ 
chines  employ  simple  triode  oscil¬ 
lators  turned  on  and  off  by  means  of 
a  footswitch  which  in  turn  controls 
the  plate  supply  voltage  to  the  o.scil- 
lator.  A  number  of  machines  in¬ 
corporate  timing  devices  adjustable 
over  a  range  from  0.1  to  1.0  second 
which  aid  in  administering  the  r-f 
energy  in  equally  timed  shots.  Most 
of  these  devices  are  of  the  familiar 


tube-relay  variety  in  common  use  in 
phototimers. 

The  photograph  shows  a  unit  em¬ 
ploying  an  electronic  timer.  The 
circuit  diagram  is  shown  in  Fig.  3. 
In  this  instrument  a  6L6  Hartley 
oscillator  is  keyed  on  and  off  by  an 
881  thyratron.  In  the  stand-by 
condition  (with  the  footswitch  re¬ 
leased)  the  thyratron  fires,  pulling 
the  screen  grid  of  the  6L6  down  to 
16  volts,  thus  preventing  oscilla¬ 
tions.  Operation  of  the  footswitch 
connects  a  charged  capacitor  be¬ 
tween  grid  and  cathode  of  the  884. 

Since  it  is  possible  in  small  thyra- 
trons  of  this  type  to  interrupt  the 
plate  current  by  applications  of  con¬ 
trol  grid  bias  of  the  order  of  the 
cathode-to-anode  drop,  the  884  ex¬ 
tinguishes,  releasing  the  screen  grid 
and  permitting  oscillations  until  the 
capacitor  has  discharged  to  the 
point  where  the  tube  fire.s  again. 

Switch  SH'i  gives  the  operator  a 
choice  between  automatic  and  man¬ 
ual  timing  of  the  r-f  pulses.  On 
automatic,  the  capacitor  discharge 


time  is  determined  by  the  setting 
of  the  automatic  timer  control, 
which  adjusts  the  resistance  in  the 
discharge  circuit  between  0.5  and 
2.5  megohms.  In  the  manual  posi¬ 
tion,  an  extra  2  megohms  resistance 
is  placed  in  the  circuit.  Its  pres¬ 
ence  retards  the  capacitor  discharge 
so  that  the  r-f  pulses  must  b«*  inter¬ 
rupted  by  the  operator  by  taking 
his  foot  off  the  switch,  thereby 
grounding  the  grid  of  the  884.  The 
r-f  output  of  the  6L6  oscillator  is 
adjusted  by  the  1,000-ohm  resistor 
in  its  cathode. 

The  unit  operates  from  110  to  220 
volt  a-c  lines  and  delivers  approxi¬ 
mately  4  watts  maximum  into  the 
needle  electrode  at  5  megacycles. 
This  frequency  makes  possible  an 
adequate  output  circuit  compromise 
between  efficiency,  short  spark 
length  and  freedom  from  erratic  be¬ 
havior  due  to  standing  waves  on 
footswitch  or  a-c  line  cables  often 
encountered  with  machines  operat¬ 
ing  at  frequencies  above  15  mega¬ 
cycles. 
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Blower  Selection  for 


How  lo  ilflcriiiiiK*  r»*iniir»'iin*iits  ftir  i^«ill^trial  ami  roinmunirations  ajipliratioii!*.  (.harts 
sii|i|tli>*«l  lnTf,  aiol  fxaiii[>lfs  •>howiii^  how  to  iis^*  them,  simplify  the  joh  ami  help  to 
injure  Iroiihle-free  performanee  of  equipment 
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Fi'Ki  1 1>  AIK  riMdU)  |iiiw*T  tuU“'* 
havf  fdiiiul  wide  a(f*‘t'tanrf  in 
iniiustriiil  and  conmuinK'ationM  ap- 
plifaticriH  t)f<-ausi>  of  thfir  ronven- 
ii-n.  ••  and  «-i'iinomy.  Although  forced 
air  i'*  lined  to  cool  i.'lann-to-iiu*fal 
nealn.  leiltin  and  metal  heailiTs  tif 
tub.-n  tlie  most  important  single  use 
is  in  coolinif  the  external  aniwle. 

\\  hen  a  fan  or  blower  is  selected 
for  a  [laiMdilar  application  two  fac¬ 
tors  nr.ist  be  knovMi,  the  air-llow  re¬ 
quired  by  the  tube  and  the  static 
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pre.ssure  at  the  blower  outlet.  Al¬ 
though  these  factors  apply  gener¬ 
ally  to  coolitiK  any  part  of  an  elec¬ 
tron  tulie,  attention  is  directed  in 
this  article  to  the  problem  of  select- 
intf  a  blower  for  ciKilinjt  the  radi¬ 
ator  or  cooler  of  an  external-anode 
tube,  particularly  when  duct  work 
is  used.  The  results  obtained  are 
equally  api>licable  to  the  problem  of 
select iiijr  a  blower  for  coolinK  any 
other  part  of  a  tube. 

Factors  Involved  in  Selection 

The  air  flow  ((J>  reipiired  by  a 
tube  di'iM'iids  upon  the  amount  of 
an<«le  dissipation  ami  ui>on  the 
maximum  ambient  or  iiicomintr  air 
temperature  ex|K‘cted  in  a  Ki'cn  ap¬ 
plication.  Tor  a  speeifu'd  amount 
of  aniHie  di.ssipation  the  amount  of 
air  Mow  reipiired  to  limit  the  tem- 
iwratiire  rise  of  thi'  anode  to  a  <afe 
\uliie  m.iy  be  obtained  from  tube 


data.  This  value  of  air  flow  is  usu¬ 
ally  based  upon  tests  made  at  room 
temperature  and  normal  barometric 
pressures,  corrected  for  the  rated 
maximum  ambient  or  incoming  air 
temperature  for  the  tube  (usually 
45  C).  For  applications  in  which 
the  blower  uses  air  having  a  den¬ 
sity  appreciably  dillerent  from  0.075 
lb  per  ft*,  corrections  must  be  made. 

The  static  pressure  (/’,)  at  the 
blower  outlet  depends  upon  the 
pressure-versus-airrtow  character¬ 
istics  of  the  system  into  which  the 
blower  must  deliver  the  reipiired 
volume  of  air.  A  typical  system 
characteristic  is  shown  in  FiK.  1. 
The  value  of  static  pressure  is  de¬ 
termined  by  the  followini;  factors: 

1  1  I  The  static  jiressure  rating  of 
the  tube  cooler  when  the  required 
air  flow  is  passing  through  it.  This 
ratiiK?  is  ^'iven  in  tube  data  a.s  a 
function  of  air  flow  when  the  cooler 
is  operatiiivr  at  its  maximum  rated 
temperature.  When  the  outlet  of  a 
blowi-r  discharires  into  free  air,  as 
is  the  case  when  the  blower-outlet 
air  flow  is  directed  at  a  tube  header, 
bulb  or  seal,  the  static  pres.sure  at 
the  blower  outlet  is  Zero  provided 
no  iliicts,  constrictions  or  nozzles 
are  use  I.  .-Airflow  rating  of  a 
blower  lor  zero  st.itic  pressure  at 
the  blower  o.itlet  is  usually  called 
the  free-delivery  ratiny'  of  the 
b’ower. 

i2i  The  friction  losses  in  duct¬ 
work  and  other  components  such  as 
elbows,  interlink  \anes  and  air  lil- 
ters.  Standard  tables  of  duct-pres- 
sur,’  loss  available  in  most  blower 
cataloKs  may  be  used  for  estimat- 
iny  duct  friction  if  the  eifective 
duct  leiiRth  is  large. 

>  The  chnn.ge  in  static  pre*- 
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sure  in  a  duct  due  to  chanjfes  in 
cross-sectional  area  which  increase 
or  decrease  the  velocity  of  the  air- 
in  the  duct.  Whenever  there  is  any 
change  in  cross-sectional  area  be¬ 
tween  the  blower  outlet  and  the 
tube  inlet  a  correction  for  veliK’ity 
chanKes  must  be  added  algebraically 
to  the  static  pressure  at  the  blower 
outlet.  This  correction,  which  is 
positive  for  a  contraction  in  area 
and  netrative  for  the  e.xpansion  in 
area,  is  (riven*  by  the  relation 


where  T,  is  the  velocity  of  the  air 
before  the  chanjre  in  area  and  I',  is 
the  velocity  of  the  air  after  the 
chantre.  The.se  velocities  in  feet  per 
minute  may  be  found  from  the  e.x- 
pression 

A  (2) 

where  .4  is  the  cross-sectional  area 
at  the  place  of  measurement  in 
■square  feet  and  Q  is  the  air  How  in 
cubic  feet  per  minute.  The  factor 
4,000  of  K<j.  1  is  the  velocity  con¬ 
stant  for  air  of  standard  density 
of  0.075  lb  per  ft*.  The  re'ationship 
(fiven  in  Kq.  1  is  shown  in  (rraph 
form  in  Fijf.  2. 

.4  chanRe  in  cross-sectional  area 
also  cau.ses  friction  losses.  Such 
losses  are  small  and  can  be  i(fnored 
when  the  chan(re  in  cross-sectional 
area  is  (rradual  and  occurs  over  a 


duet  length  of  more  than  six  duct 
diameters.  When,  however,  the 
change  is  more  abrupt,  a  correction 
for  friction  losses  must  be  made  in 
addition  to  the  correction  made  for 
velocity  changes  in  the  duct.  Cor¬ 
rections  for  friction  losses,  whether 
due  to  either  a  contraction  or  ex¬ 
pansion  in  duct  area,  are  always 
positive  and  are  added  to  the  sys¬ 
tem  static  pressure. 

A  sudden  contraction  increases 
the  static  pressure  at  the  blower 
outlet’  according  to  the  relation 


where  K,  is  a  con.stant  which  de¬ 
pends  upon  the  amount  of  contrac¬ 
tion  and  is  included  in  a  plot  of  F:<i. 
3  in  Fig.  3. 

A  sudden  expansion  increases  the 
static  pressure’  at  the  blower  outlet 
according  to  the  relation 


The  static  pressure  rating  of  the 
cooler  and  the  friction  losses  in  air 
filters  and  exit  louvers  produce 
nearly  all  of  the  static  pressure  at 
the  blower  outlet.  The  correction 
for  changes  in  cross-sectional 
area  are  usually  negligible  unless 
the  area  changes  are  very  large  and 
the  air  velocities  are  high.  The 
magnitude  of  the  corrections  in¬ 


volved  may  be  obtained  from  Fig.  3. 

Another  factor  which  should  be 
considered  in  the  seU'ction  of  a  fan 
or  blower  is  the  amount  of  noise 
which  can  be  tolerated.  In  general, 
a  blower  operating  with  high  blade- 
tip  velocity  and  developing  a  value 
of  P,  in  excess  of  two  inches  of 
water  will  usually  produce  a  notice¬ 
able  amount  of  noise  in  quiet  sur¬ 
roundings.  The  recommendations  of 
the  manufacturer  should  be  ob¬ 
tained  in  applications  where  low 
noi.se  output  is  important.’ 

When  a  blower  is  chosen  for  a 
particular  a|)plication,  some  consid¬ 
eration  should  be  given  to  the  char¬ 
acteristics  of  the  blower  under 
varying  load  conditions.  A  .satisfac- 


IMiiiilioii*  of  Terms 

•  CTttf  lytioiMii  arm  of  air  Sow  io  ft* 

•  diamM#’C  of  air  duct  io  ft 

•  d«*oaity  of  air  io  lb  prc  ft* 

•  atatir  praaaurr  io  iorbaa  of  aaU’r 

•  chaana  io  alatic  prfaufr  lo  mrbaa  r>f 
watar 

•  visliime  of  atr  dt'livrrHiJ  per  uoit  Uma  in 
ft*  par  Diio 

•  Bfiard  of  kditwrr  in  rav(>luti«if»«  win 

•  air  U'io|>rratiirn  at  inlat  in  dry  < . 

■  air  taitiiwratiira  at  ouUot  in  d^K 

■  rharur**  m  air  tartiiiaratura  in  drf 

■  uf  air  lu  ft  piv  ■nil 

•  titaai««i«l  powrr  lo  watta 

•  bli;««^r  «liaft  hoC'trpuwcr 
m  |4alr  diaMfiaUou  lO  •atU 

■  pn«»*f  diMU|Mitr«l  |»rr  unit  air  fto«  lo 
nalta  prf  ft*  prr  mio 
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Trpicol  blower  and  aneoclalod  ductwork  tor  a  broadcast  Tubo  end  of  sretom  usinq  ducts  to  radiators  and  to  iUomoat 
transmlltsr  connections 


! 
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fIG.  2  Cbonq*  in  tiatk  pr«««ur*  do*  to  gradual  chonqo  in  FIG.  3  Qiaaqo  in  ttaftc  proMuro  duo  to  abrupt  chonqo  In  olr- 
olr  flow  crooo  ooction  How  croM-ooctlon 


tory  unil  wuiely  imf<l  typf  of  r»'ii- 
trifuK'tl  t>low)-r  H  olio  UKiiiK  Hit 
imi>ollor  »hool  hiiviiiK  »  multitudo 
of  umitll  v.iiio.-i  or  bliiilo*  locatod  nt 
tho  nm  of  tho  wheel  and  curved  in 
the  diroitioii  of  rotation.  Such  a 
hlowor  will  develop  a  (fiven  atatic 
preHhtire  at  lower  lilade-tip  velocity 
than  other  types  of  centnfiiK'al 
blower,  With  .t  resultant  economy 
in  blower  size.  If,  however,  pro- 
loiiK'ed  operation  is  contemplated 
with  a  t  it>e  ii  moveil  from  its  sis  ket 
and  thus  with  reduced  static  pres¬ 
sure  at  the  blower  outlet,  a  icntrif- 
uy<il  blower  having  backwardly 
cuiweil  blades  is  recommended,  since 
such  a  lilower  has  a  nonoverloadinyr 
characteristii'.  In  such  a  blower  the 
shaft  hoi-'ejiower  reaihes  a  maxi¬ 
mum  ■Mimewhi'ie  in  tin*  middle  of 
Its  oi>er,itiny  rany<*  and  remains 
substantially  constant  for  a  con¬ 
stant  blower  speed  as  the  static 
pressuri*  at  the  blower  outlet  is  re¬ 
duced  to  zero.  In  the  larger  sizes, 
this  typ«'  of  b'ower  often  has  the 
further  advanta^'e  of  ja*rmittin)?  di¬ 
rect  drive  from  a  1.7r»0-rpm,  bll- 
cycle  a-c  motor  tas  ause  of  it.s  inher¬ 


ently  hiizher  speed  of  operation 
Axial  flow  fans  are  not  used  at 
present  in  any  appreciable  ipiantity 
for  tube  ciailintt  bivause  of  the  hitfh 
motor  sjieeds  n«*cessary  in  the  sizes 
of  fans  suitable  for  this  service. 
Their  small  size  and  in-line  flow 
characteristics  may  recommend 
them  for  special  ap|ilicat ion,  how- 
«wer. 

Outlet-Air  Temperature 

A  matter  of  les.ser  imjMirtance  but 
one  whii’h  may  rinpiire  some  design 
consideration  is  the  effect  of  the 
temperature  of  the  air  leavintt  the 
tube  cooler  on  some  of  the  circuit 
components  such  as  filament  bypass 
capacitors  If  some  components  are 
exjiosed  to  temjieratures  exceedinK 
their  normal  ratings  it  will  be 
necessary  to  reduce  the  temjH-rature 
of  the  outyrointr  air  by  selectinyr  a 
blower  which  will  provide  a  ureater 
air  flow.  The  rise  in  temperature 
ATi  of  the  cufKoinK’  air  in  the 
ciMiler  may  l>e  determined  from 
AT  -  T.-  T.- 
.r.  ,ir,  f  H-,) 

iw  y  ' 


where  T,  is  the  temperature  of  the 
incominK  air  in  deKrees  centijrrade, 
VT,  is  the  plate  dissipation  in  watts, 
IT,  is  the  filament  power  in  watts, 
and  Q  is  the  airflow  in  cubic  feet 
per  minute.  For  incominyr  air  at 
room  temperature  (25  ('i  this  rela¬ 
tion  may  be  simplified  to 


AT  - 


I  S2  (»•,  • 
Q 


•)) 


The  calculated  value  of  A  T  will 
usually  lie  higher  than  the  meas¬ 
ured  value  liecause  some  of  the  heat 
prisluced  by  the  plate  and  by  the  fila¬ 
ment  will  lie  carried  away  by  con¬ 
duction  in  the  filament  leads  and 
cooler  support.  A  further  reason  is 
that  the  heated  oiitKointr  air,  lie- 
cau.se  of  its  relatively  hiph  velocity, 
mixes  immediately  with  the  sur- 
roundinp  air.  Fipure  4  is  a  plot  of 
Kq.  5. 


High-Altitudc  Operatiort 

Tulie  opr'ration  at  hiph  altitudes 
or  under  conditions  where  the 
blower  uses  air  havinp  a  density 
appreciably  lower  than  standard 
density  is  sometimes  encountered. 
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In  order  to  maintain  a  constant  co¬ 
efficient  of  heat  transfer  between 
the  cooler  hna  and  the  air  stream, 
the  mass  rate  of  air  flow  in  lb  of  air 
per  minute  must  be  held  constant 
for  all  values  of  air  density.  For  a 
blower  of  fixed  size  operating  into  a 
given  system,  the  ma.ss  rate  of  air 
flow  can  be  held  constant  by  increas¬ 
ing  the  speed  of  the  blower  in  in¬ 
verse  ratio  of  the  air  densities.  In 
the  following  fan  laws,  subscript  1 
indicates  standard  air-density  con¬ 
ditions,  subscript  2  indicates  lower 
air-density  conditions,  and  Vt  „  is 
blower-shaft  horsejiower 


(rpm). 

dx 

d. 

(rpm)i 

(7) 

(S) 

(P.H 

d, 

'it 

(9) 

d, 

dt 

<d. 

(10) 

These  e<)uations  may  be  used  in 
selecting  a  blower  for  operation 


where  lower  than  standard  air 
density  prevails  by  first  computing 
the  air  flow  and  static  pressure  at 
the  blower  under  standard  density 
conditions  and  then  correcting  for 
the  different  air  density.  The  varia¬ 
tion  of  air  density  with  altitude  and 
temjierature  is  plotted  in  F'ig.  5.  To 
find  the  air  density  from  this  figure 
at  any  tem|>erature  and  altitude,  the 
following  relation  is  used: 
d  -  13  3(i.  <i<  (II) 

Testing  the  System 

After  the  system  has  tieen  in¬ 
stalled,  the  static-pressure  (/',)  rat¬ 
ing  for  the  tube  may  be  used  to  de¬ 
termine  whether  sufficient  air  is 
being  supplied  to  the  cooler.  A 
simple  U-tube  manometer  may  be 
constructed  as  shown  in  Fig.  6, 
using  water  as  the  manometer 
liquid.  The  value  of  P,  may  be  read 
dir(>ctly  as  the  difference  in  height 
of  the  liquid  levels. 

To  make  this  measurement  a 
small  hole  (No.  40  drill  size)  is 
drilled  in  the  air-supply  duct  at 
.some  suitable  place  at  least  three 
inches  below  the  cooler.  Care  should 


l>e  taken  that  the  hole  is  free  from 
burrs  and  is  located  in  a  smooth 
section  of  air  duct  at  least  three 
inches  away  from  any  joints,  air¬ 
flow  interl<M-k  vanes  or  other  ob¬ 
structions.  The  inlet  of  the  manom¬ 
eter  is  connected  to  this  hole  by 
means  of  a  suitable  length  of  rubber 
tubing.  The  outlet  of  the  manom¬ 
eter  is  connected  to  some  point  in 
the  tulK?  enclosure  space  or  equip¬ 
ment  cabinet  which  is  maintained  at 
the  static  pressure  into  which  the 
tube  air  flow  must  di.scharge  under 
normal  service  conditions.  This 
measurement  is  normally  made  by 
inserting  the  rubber  tubing  con¬ 
nected  to  the  manometer  outlet 
through  a  louvre  or  other  opening 
in  the  cabinet  wall  into  a  region  in 
the  cabinet  where  the  air  velocity  is 
negligibly  small.  All  doors  and 
other  openings  normally  closed  in 
operation  must,  of  course,  be  closed. 
The  value  of  P,  thus  obtained 
should  be  equal  to  or  greater  than 
the  value  given  in  the  tube  data  for 
the  air  flow  and  dissipation  re¬ 
quired. 

It  is  desirable  to  make  this  meas- 
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ur**mrrit  with  thf  wjuipmenl  otM-ral- 
iiiK  at  full  rated  output,  becauMe  the 
Italic  premure  re<iuired  fur  a  i(>ven 
air  flow  through  a  tube  cooler  in- 
creaien  with  cooler  temperature. 
Thia  increaie  in  itatic  preaiure 
variei  approximately  from  2  to  1& 
{>ercent,  depending  upon  the  tube, 
ai  the  temperature  ri.ie  of  the  cooler 
ia  increa.ied  from  lero  to  the  maxi¬ 
mum  allowable  temjierature  riae. 
When  many  tul>ea  are  aupplied  from 
a  common  plenum  chamber  it  ia  uau- 
ally  aufflciently  accurate  to  meaaure 
the  Italic  pre.aaure  in  the  plenum 
chamlier  and  a.iaume  that  thia  pre.a- 
aure  ia  the  actual  italic  preaaure 
preaent  at  the  tube  inlet. 

Standard  methoda  of  teating 
blow  era  and  fana  have  been  pub- 
liahed*. 


luample 

lly  way  of  illuatration,  let  ua 
assume  that  it  ia  required  to  aelect 
a  blower  for  two  fifi?!  tube.s  oper¬ 
ated  at  maximum  ratinga.  The  tulie 
data  indicate  that  an  air  flow  (Q) 
of  ft*  t>er  min  per  tube  ia  re¬ 

quired  with  a  atatic  pre.a.aure  (/’.) 
at  the  tula*  inlet  of  2.2  inchea  of 
water  The  inlet  air  temperature  ia 
aaaiimed  to  be  21  C  and  the  (Hjuip- 
ment  ia  aaaumed  to  be  ojH'rated  at 
aea  level,  ao  that  no  correction  for 
air  denaity  need  be  made.  A  typical 
layout  for  the  re<juired  ductwork 
la  ahown  in  Fig.  7. 

The  problem  here  ia  to  find  the 
elTwtive  atatic  preaaure  r«»quired  at 
the  blower  outlet.  Thia  atatic  prea¬ 
aure  will  Im*  made  up  of  the  tulie 
atatic  preaaure  r.ating,  the  air-filter 
atatic-preaaure  rating,  the  friction 
loaaea  in  the  atraight  duct  and  the 
elbowa,  anti  the  change  in  atatic 
preaaure  ilue  to  any  change!  in 
croa.a-aectional  area  of  the  air  ducta. 
The  atatic-preaaure  rating  of  the 
tulw  has  already  b*‘en  given  aa  2.2 
inchea  of  water  at  ft"  {x-r  min. 

•An  air  filter  of  proper  deaign  and 
adiHjiiate  air  flow  crosa-a«vtion 
ahould  have  a  atatic  preaaure  rating 
of  alxnit  0.2ri  inch  of  water. 

Hefore  e\ ablating  the  remaining 
atatic  preaaure  contribution!  of  the 
ayatem.  it  ia  nweaaary  to  make  a 
tentative  blower  aelect  ion  in  order 
to  fix  it!  outlet  area.  Since  the  air¬ 
flow  path.!  of  the  two  tulwa  are  in 
parallel,  the  blower  ia  requireal  to 
deliver  ccxiling  air  at  a  rate  of : 


V  “  2  (I  ..Klt  •  3,tilXI  ft*  per  min 

The  Itatic  preiiure  due  to  the 
tub«H  and  air  filter  ia  approximately 

••  3  2  i  1)  35  £  2  6  inctiM  at  water 

The  croia-iectional  area  (A)  of 
the  tube  air  inlet  may  now  be  ob¬ 
tained  from  the  tube  dimensional 
outline.  For  the  5671,  the  diameter 
(D)  of  the  air-inlet  duct  is  approxi¬ 
mately  1  foot.  The  tube  air-inlet 
area  ii  A  =  •/>'  4  =  0.78  ft’  per 
tube  or  1.56  ft*  for  the  two  tubes. 

An  examination  of  blower  cata¬ 
logs  shows  that  the  Buffalo  Forge 
Company  size  2},  single-inlet  single¬ 
width  Limit  Load  fan  has  an  outlet 
area  of  1.56  ft*  and  would  appar¬ 
ently  be  a  suitable  selection.  How¬ 
ever,  in  order  to  deliver  3,600  ft* 
per  min  against  a  itatic  pressure  of 
2.6  inchea  of  water  the  blower  speed 
must  b<-  approximately  1,880  rpm. 
This  speed  would  not  permit  the 
blower  to  tie  connected  directly  to  a 
60-cycle  induction  motor  with  a 
rated  load  speed  of  1,725  rpm.  A 
blower  with  a  larger  wheel  diam¬ 
eter,  however,  will  permit  the  use 
of  a  lower  speed  for  the  .same  static 
pressure.  The  Limit  l^ad  size  3 
will  deliver  3,600  ft’  pt‘r  min  against 
three  inchea  of  water  at  1,720  rpm. 
Because  the  outlet  area  of  thi.s  fan 
is  1,86  square  feet,  a  reduction  in 
air  flow  cro.ss-sectional  area  is 
necessary  in  the  connection  between 
the  blower  and  the  tube.  If  .4,  is 
the  blower  outlet  area  and  A,  ia  the 
tulie  inlet  area  then  the  area  ratio 


The  air  velocity  F,  at  the  tube 
inlet  is 


V.  - 


Q 

li 


3,*iOO 
1  .56 


“  2,310  ft  per  min 


no.  f  SlapU  U-tub«  maaoiii«i«r.  ui*- 
fu)  tor  •yttom  tMts 


From  Fig.  2,  the  change  in  static 
pressure  (\P.)  in  going  from  sec¬ 
tion  2  to  section  1  is  -e  0.14  inch  of 
water.  Since  this  value  is  positive, 
it  must  be  added  to  the  tube  static- 
pressure  rating.  This  static-pres¬ 
sure  value  is  based  upon  the  as¬ 
sumption  that  the  change  in  air-flow 
cross-sectional  area  was  made  grad¬ 
ually.  In  most  cases,  however,  a 
gradual  change  is  not  practical.  For 
the  duct  layout  shown  in  Fig.  7  a 
further  correction  for  a  sudden  con¬ 
traction  in  duct  area  must  also  be 
made  and  added  to  the  tube  static- 
pressure  rating.  From  Fig.  3  it  is 
seen  that  this  correction  (HP.)  is 
0.04  inch  of  water. 

The  remaining  causes  of  system 
static-pressure  losses  are  the  elbows 
and  the  straight  length  of  ductwork 
from  the  blower.  The  values  of 
these  lo.sses  may  be  obtained  from 
most  blower  catalogs  or  texts  on  air 
conditioning.  For  a  10-foot  length 
of  rectangular  duct  199  in.  X  144 
in.,  to  fit  the  outlet  of  the  size  3  sin¬ 
gle-width  blower,  the  static-pres¬ 
sure  loss  due  to  friction  is  found  to 
be  0.02  inch  of  water.  The  static- 
pressure  loss  in  the  elbows  can  be 
determined  from  publisheil  charts 
in  terms  of  an  equivalent  length  of 
straight  pipe  having  the  .same  cross- 
sectional  area.  In  thia  case  it  is 
ei^ual  to  a  length  of  approximately 
nine  equivalent  pipe  diameters  in 
straight  pipe  for  the  radius  of  cur¬ 
vatures  of  the  bend  scaled  from  Fig. 
7.  P'or  the  square  duct  13  in.  y  13 
in.  the  friction  static-pressure  loss 
is  0.018  inch  of  water.  It  ia  evident 
from  the  above  that  unless  abnor¬ 
mally  small  duct  sizes  are  used  for  a 
given  air  flow  the  correction  for 
elbows,  etc,  are  small. 

When  we  collect  and  add  up  all 
the  contributions  of  static  pressure 
in  inches  of  water,  we  obtain 


5671  tubes  . 2.20 

Air  filter . 0.25 

Duct  contraction . 0.14 

Correction  due  to  sudden  duct 

contraction  . 0.04 

Klbow  and  duct  friction  ....  0.04 


2.67 


The  sum  of  all  the  static  pres¬ 
sures  obtained  above  is  known  as 
the  system  static  pressure  at  the 
blower  outlet  at  the  rated  flow  of 
3.600  ft’  per  min.  Since  all  of  these 
items  vary  approximately  as  the 


f2 
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square  of  the  %'elocity,  and  hence  Q, 
at  the  blower  outlet,  the  system 
static  pressure  curve  may  be  plotted 
from  the  relation 

( -  2  06  X  10-^  (y.)‘ 
where  (/',).  is  the  static  pressure 
of  the  system  measured  at  the 
blower  outlet  for  any  value  of  air 
flow  Q,.  This  equation  is  plotted 
in  Fijr.  1. 

The  intersection  of  the  fan  char¬ 
acteristic  curve  aqd  the  system 
characteristic  curve  in  Fij{.  1  indi¬ 
cates  the  operating  point  of  the 
combination  and  shows  that  3,700 
ft'  per  min  will  be  delivered  to  the 
tubes  with  a  static  pressure  at  the 
blower  outlet  of  2.85  inches  of 
water.  The  catalot;  ratinKs  show 
that  2.4  horsepower  is  required. 
Since  the  maximum  horsepower  for 
this  blower  at  1,725  rpm  is  shown  as 
2.7  horsepower  a  three-horsepower 
motor  would  be  a  logical  choice. 

From  Fig.  4,  the  air  temperature 
at  the  tube  outlet  may  be  obtained. 
The  power  dissipated,  in  watts  per 
ft'  per  min,  is 

2(  Wf  +  W/)  2(25,000  +  ^40) 

*“0  ■  3,700 

15  watts  per  ft*  per  min. 

For  an  inlet  air  temperature  of 
21  C,  the  tube  outlet  air  tempera¬ 
ture  is  found  from  Fig.  4  to  be  48  C. 
This  value  is  generally  of  interest  to 
the  etjuipment  designer  in  order  to 
predict  the  maximum  temperature 
to  which  various  components  located 
in  the  outlet  air  stream  will  be 
exposed. 

High-Altitude  Example 

The  preceding  example  consid¬ 
ered  the  selection  of  a  blower  for  a 
cooling  system  operating  under 
normal  conditions  of  temperature 
and  atmospheric  pressure.  If  this 
same  sy.«tem  were  to  be  operated  at 
an  altitude  of  5,000  feet  above  sea 
level  and  with  an  inlet  air  tempera¬ 
ture  of  45  C  a  correction  for  the 
reduced  air  density  would  be  neces¬ 
sary. 

From  Fig  5,  at  an  altitude  of 
6,000  feet  and  a  temperature  of  21 
C  the  den.sity  d,  =  0.062  lb  per  ft*; 
at  sea  level  and  a  temperature  of 


45  C  the  density  d,  =  0.06‘J  lb  per  ft’. 
From  Eq.  11  the  actual  air  density 
d  =  13  3d.d,  =z  13.3(0.062)  (0.060) 
=  0.057  lb  per  ft*.  The  blower  se¬ 
lected  in  the  previous  example  may 
be  u.sed  to  deliver  the  same  mass 
rate  of  air  flow  when  handling 
lower-density  air  by  increasing  its 
speed  in  accordance  with  Eq.  7 

frpm1t‘-  (rpm)i  “  q  ^7  (*  >'  ''*^  “ 
2,260  rpm 

The  blower-shaft  horsepower  rat¬ 
ing  given  in  the  first  example  must 
be  corrected  in  accordance  with 
Eq.  8 


•  4.16  honepower 

The  static  pressure  measured  at 
the  blower  outlet  when  the  blower  is 
handling  the  lower  density  air  is 


(P.). (2  9)- 
3  8  inches  of  water 


the  procedure  to  be  followed  in  se¬ 
lecting  blowers  to  supply  the  re¬ 
quired  air  flow  to  the  external-anode 
coolers  of  typical  power  tubes.  The 
same  procedure  can  be  used  to  cal¬ 
culate  the  effective  static  pressures 
at  the  blower  outlet,  or  inlet  for  suc¬ 
tion  systems,  for  any  air  system 
which  may  be  used  to  cool  the  seals, 
bulbs  or  headers  of  vacuum  tubes. 

In  general,  unless  the  air  system 
is  long  and  has  many  sharp  bends 
and  large  abrupt  changes  in  air  flow 
cross-.section  and  unless  the  air 
velocity  is  abnormally  high  in  ducts 
of  small  cross-section  the  correc¬ 
tions  for  duct  friction  and  area 
changes  are  small.  The  largest  con¬ 
tributors  to  the  static  pressure  at 
the  blower  outlet  are  the  tubes 
themselves  and  the  air  filtering  sys¬ 
tems.  One  major  exception  to  this 
last  statement,  however,  is  the  pres¬ 
ence  of  inadequately  designed  air 
exit  louvres  or  openings  in  the  en¬ 
closing  cabinet.  These  openings 
should  be  designed  with  adequate 
area  so  that  the  air  velocity  through 
them  is  kept  as  low  as  possible. 


The  air  flow  under  these  condi¬ 
tions  may  be  found  from  Eq.  10, 
although  there  is  no  particular 
need  for  the  value  found.  The  out¬ 
let  air  temperature  is  the  same  as 
found  in  the  first  example  because 
the  mass  rate  of  air  flow  has  been 
held  constant. 

The  two  examples  given  illustrate 
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Improved  Deflection  and 

Morr  iiniforiii  (»\fr  th«*  fan-  of  tli**  |»i<'tijrf  tulu*  and  improvniieiit  in 

|>irtiirt*  (|uality  at  the  roriiers  is  achieved  hy  cosine-squared  <iistrihiition  of  turns  in  tlie 
deflection  yoke.  A  |H‘rmanent-nia^net  focusiii}'  asseinhiy  is  aUo  described 


Tiu:  I.CMINOI’S  SPOT  that  the 
ehM'tron  t>eam  exrites  in  the 
phosphor  of  a  pa-ture  tube  should 
be  round,  well  defined,  small  and 
uniform  from  portion  to  (Mirtion  of 
the  screen 

In  current  larire  picture  tul»es, 
the  sfiots  are  often  elliptical,  vary  in 
elliptirity  and  in  slope  over  the  pic¬ 
ture  area,  and  further  vary  from  a 
small  sharply  defined  spot  in  the 
center  to  an  ill-defined,  out  of  focus 
and  much  laricer  sjKit  in  the  corners. 

With  most  194!t-.'><)  sets  the  reduc¬ 
tion  of  information  available  at  the 
face  of  the  tulie  amounted  to  the 
loss  of  a  siihsfantial  part  of  the  de¬ 
finition  over  a  larjfe  jiortioii  of  the 
tulie  face.  At  the  center,  perhaps 
401)  lines  can  he  separated  hut  at  the 
corners  prohably  no  Iwtter  than  2'>o 
lines  can  he  sivn. 

The  problem  has  been  to  create  a 
system  of  electron-optical  i|uality 
which  could  not  be  easily  impaired 
by  component  variation  and  which 
would  be  as  much  as  (Missihle  non- 
critical  with  respect  to  alij.'-nment. 
Hecaiise  of  this  last  retpiirement, 
the  coni|>onents  of  the  elect roii-opti- 
cal  system  the  detbvtioii  yoke, 
focus  coil  and  beam  lamder  must 
be  free  of  any  damny'inir  interac¬ 
tion 


For  a  number  of  reasons,  includ¬ 
ing  mechanical  ones  such  as  mount- 
injr,  it  w'as  desired  that  the  new 
yoke  be  completely  interchanjreable 
with  the  precedinjf  model.  As  a 
conse<iuence  of  these  requirements, 
both  the  deflection  yoke  and  the 
focu.ser  were  completely  redesijrned, 
and  only  the  beam  bender  escaped 
with  minor  chanKes. 

Broadly  .sfieakinjr,  the  more  uni¬ 
form  the  field  of  a  yoke,  the  less  its 
aberrations.  it  is  known  that  a 
uniform  field  can  be  produced  in  a 
completely  closed  volume  by  a  wind- 
injr  of  wire  properly  distributed  on 
its  surface.  This  fact  is  not  directly 
applicable  to  yokes,  because  the 
beam  has  to  enter  and  leave  the  de¬ 
flection  field,  requirinjf  holes  in  the 
Volume  with  accompanyinj?  end 
effects. 

ITifil  rts.-ently.  it  was  held  that 
most  of  the  alierrations  of  scaiinin)r 
yokes  were  associated  with  end 
effects,  and  hence  that  there  was  no 
fiarficular  advantaire  to  a  uniform 
field  structure  within  the  yokes. 
Recent  analysis  ha.s  shown,  how¬ 
ever,  that  the  end  effects  by  them¬ 
selves  need  not  firoduce  much  alR*r- 
ration,  ami  that  the  interior  region 
of  the  yoke  has  been  jirincipally  re¬ 
sponsible  for  the  defect  encountered 


in  picture  (juality.  If  end  effects 
can  be  minimized,  then  the  design¬ 
ing  of  a  yoke  having  a  flat  field  in 
the  deflection  region  (exclusive  of 
ends)  requires  only  a  distribution 
of  turns  that  varies  around  the  neck 
of  the  tube  as  the  cosine  of  the 
angle  subtended  at  the  center  of  the 
circular  cross  section  of  the 
cylinder. 

Form  Factors 

From  potential  theory,  to  produce 
a  flat  field  in  a  cylindrical  tube  the 
numlier  of  turns  along  the  circum¬ 
ference  vary  as  cos  9.  This  defines, 
for  closely  packed  wire  whose  cross- 
.section  is  negligible  with  respect  to 
the  radius  of  the  cylinder,  a  wind¬ 
ing  space  whose  inner  circuit  is  a 
circle  and  whose  outer  circuit  an 
ellifise  who.se  equation  is 

!{•  \  >  K)*  l{* 

where  /i  and  K  are  defnicil  as  shown 
at  the  bottom  of  page,  in  the  illus¬ 
tration  of  Fig.  1. 

In  such  a  structure  there  is  the 
(irohlem  of  arranging  a  suitable  re¬ 
turn  for  the  end  wire.s.  if  would 
be  much  .simpler  to  wind  the  re¬ 
turns  on  the  cylindrical  core,  ob¬ 
taining  A  form  as  in  Fig.  2A,  the 


FIG.  1  <>«om*lry  ol  poicniKil  Ihvory  on 
which  tho  yok*  doaiqn  It  boMd 


FIG.  2  Croi*  toeflon  ol  Inllial  nxporlnionial  modol  oi  cotin*  d*ll*ctlon  coll  A  and 
coil  actually  u**d  In  t•l•Tl>lon  r*c*iv*n  B 
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f*rvfpct  Enffineer 
He^earch  DiviJtiOH 
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cross-section  of  which  would  be 
everywhere  about  the  same.  Un¬ 
fortunately,  this  form  causes  the 
inner  wires  to  be  considerably 
shorter  than  the  outer  ones.  One 
would  obtain  a  cosine  yoke  only  for 
part  of  the  structure  while  the  two 
end  zones  define  broad  regions 
where  the  wire  distribution  changes 
and  where  our  postulated  flat  field 
no  longer  obtains. 

Notwithstanding  its  greater 
winding  dilficulties,  the  form  of 
Fig.  2B  was  chosen.  This  form  has 
the  advantage  that  the  end  terms 
have  a  lessened  influence  on  the 
beam  because  they  are  brought 
farther  away  from  it;  and  becau.se 
the  field  they  produce  tends  to  be 
parallel  to  the  electron  beam  and 
hence  its  influence  is  largely  nulli¬ 
fied.  The  cosine  distribution  be¬ 
comes  so  thin  that  for  about  20 
degrees  no  wire  is  needed. 

In  a  practical  yoke,  one  would 
generally  favor  the  horizontal  de¬ 
flection,  thus  the  vertical  windings 
would  be  located  outside  the  hori¬ 
zontal  and  have  to  be  fashioned  no 
longer  on  a  cylindrical  form  but  on 
the  elliptical  outer  aspect  of  the 
horizontal  winding.  Fortunately, 
using  potential  theory,  one  can  lay 
out  the  outside  verticals  with  the 
same  confidence  as  the  inside  hori¬ 
zontals. 

Practical  Design 

The  yokes  constructed  on  this 
principle  produce  a  flat  field  which 
unfortunately  will  pincushion  some¬ 
what  if  the  tul)e  face  is  flatter  than 
a  sphere  concentric  with  the  center 
of  deflection.  This  is  the  case  for 
most  tubes  and  thus  to  provide  a 
rectangular  representation  one  has 
to  depart  somewhat  from  the  ideal. 

In  practice,  forming  the  yoke 
with  a  cosine-squared  distribution 


FIG.  3— Crow-MctioB  o<  iiniahad  coam* 
dailactton  coU 

is  adequate.  This  distribution  starts 
somewhat  thicker  and  thins  out 
more  rapidly  than  the  cosine.  In 
effect  the  amount  of  distortion  so 
introduced  in  the  field  is  directly 
proportional  to  the  amount  of  pin¬ 
cushion  produced  by  the  cosine  yoke 
and  which  the  new  winding  cor¬ 
rects.  This  pincushion  amounts  to 
about  1  to  2  percent  at  the  edges  of 
the  picture  when  the  percent  meas¬ 
ures  the  amount  by  which  a  hori¬ 
zontal  or  vertical  line  fails  to  l)e 
straight,  divided  by  its  length. 

Winding  heads  were  designed 
which  defined  a  hollow  winding 
space  where  the  wire  would  be 
forced  to  locate  accurately  and  build 
up  to  the  exact  cross  sections.  To 
maintain  the  desired  form,  the  wire 
chosen  was  Bondeze,  whose  covering 
will  solidify  in  a  solid  mass  when 
heated.  The  windings  were  heated 
in  the  winding  jig  by  passing  a  cur¬ 
rent  through  the  coil.  This  pro¬ 
vides  a  solid  structure,  nearly  im- 
I)os8ible  to  bend  or  twist  out  of 
shape  in  as.sembly. 

The  finished  yoke  is  .somewhat 
less  expensive  to  manufacture  than 
the  previous  hand-wound  yokes  hav¬ 
ing  aberrations.  F'igure  3  shows  a 
finished  section  as  well  as  a  cross- 
section  through  a  yoke. 

Focus  Improvement 

The  earlier  aJl-electromagnetic 
focus  coils  developed  into  composite 
electromagnetic  and  permanent- 
magnet  devices  where  the  electro¬ 
magnetic  winding  was  mainly  used 
to  trim  for  focus  and  to  compensate 
in  part  for  focus  variations  due  to 
high  voltage  changes.  The  flux  of 


FIG.  4  Adlustobls  p*nBanMit-aiaqn*l 
locuslnq  ossambly 

neither  the  coil  nor  the  magnet  was 
well  used,  .so  that  considerable  cur¬ 
rents  were  still  required  and  ex¬ 
pensive  potentiometers  needed. 

The  quality  of  the  spot  of  the 
combination  is  not  superior  to  the 
spot  that  can  l»e  achieved  by  perma¬ 
nent  magnets  alone,  and  permanent- 
magnet  focusers  requiring  neither 
current  nor  potentiometer  are 
cheaper  than  either  the  electromag¬ 
netic  or  the  combination. 

The  main  problem  of  the  |)erma- 
nent-magnet  focuser  is  adjustment. 
As  its  field  is  completely  inde¬ 
pendent  of  variations  of  potentials 
in  the  set,  it  must  be  capable  of 
maintaining  focus  over  such  voltage 
variations  as  may  occur  in  each 
locality  due  to  fluctuations  of  supply 
voltage,  and  it  must  be  capable  of 
adjustment  to  a  center  value,  which 
again  deptmds  upon  local  conditions. 

One  way  to  achieve  this  is  to  pro¬ 
vide  a  movable  shunt  so  that  a 
larger  or  smaller  portion  of  the 
total  magnetic  flux  provided  by  the 
permanent  magnets  may  be  muted 
away  from  the  focusing  gap. 

The  problem  was  solved  by  chang¬ 
ing  the  air  gap  instead,  as  shown  in 
F'ig.  4.  The  flexible  shaft  causes  a 
magnetic  ring  to  slide  over  the 
inner  nonmagnetic  ring.  By  so 
doing,  the  gap  is  opened  or  closed, 
thereby  weakening  or  strengthen¬ 
ing  its  focusing  effect.  The  result¬ 
ing  structure  is  always  symmetrical 
and  thus  free  of  interaction,  and  it 
focuses  adequately  over  a  2  to  1 
change  in  high  voltage.  The  center¬ 
ing  adjustment  is  of  a  new 
design  which  considerably  simpli¬ 
fies  centering. 
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CRYSTAL  CONTROL  for 


Stahili/r'd  operation  of  the  on  •160  me  is  aeeompiished  by  addition  of  a  two* 

tube  »*xriter  unit  and  list*  of  the  doorknob  tube  as  a  doubler.  Frequency  multiplication 
of  1  times  is  provided  from  crvstals  buviuv  fundamentals  from  8. .52  to  8.70  me 


riwplin  iiaBMlItai  raccivat  lot  cltlMoa  bond  allot  ctyolal  ozdlot  hoo  booa  addod. 
CoTov  plolM  couao  oUdU  dotuolng  ol  dootkoob  «fid  ctradl 


All  rompononta  ol  Iho  citroh  •bewn  la  Fla.  1  aro  mounlod  oo  this  unalt  chaitit 
that  lili  liuldo  Ih*  com  ol  tho  BC  64S 


Many  di^iign  tkchnihi  es  pres¬ 
ently  utilized  to  provide  crys¬ 
tal  control  for  the  460-mc  citizens 
band  are  limited  to  power  levels  of 
several  hundred  milliwatts. 

The  development  of  power  out¬ 
puts  in  excess  of  a  watt  requires 
large  tubes  such  as  the  316-A,  the 
2C43  and  the  8012.  However,  none 
of  these  tubes  possess  the  fre¬ 
quency-multiplying  efficiency  in¬ 
herent  in  some  of  the  beam-power 
tetrodes  employed  for  lower  fre¬ 
quency  work.  As  a  consequence,  an 
abundant  amount  of  driving  power 
is  required  and  the  watts  per  dollar 
economy  of  the  statiem  suffers. 

With  the  method  to  be  described, 
four  watts  of  crystal  stabilized 
power  may  be  obtained  for  a  very 
nominal  expenditure  from  a  sur¬ 
plus  BC-645  unit.  Only  the  r-f 
techniques  necessary  to  convert  the 
transmitter  to  crystal  control  will 
be  de.scribed. 

The  addition  of  modulation  can 
be  accomplished  according  to  con¬ 
ventional  practice.  The  conversion 
enables  the  316-A  of  the  Bt'-64o  to 
perform  as  a  frequency  doubler  fed 
by  an  exciter  unit. 

Exciter  Unit 

As  a  frequency  doubler,  the 
316-A  tube  shows  a  power  gain  of 
approximately  unity.  Therefore, 
the  driving  power  has  to  be  sup¬ 
plied  on  a  watt-for-watt  basis  rela¬ 
tive  to  the  output  power.  The 
exciter  unit  contains  two  tubes,  a 
7F8,  and  an  832-A.  The  latter  tube 
is  available  from  surplus  at  a 
price  comparable  to  the  several  re¬ 
ceiving  type  tubes  which  might  be 
used  for  an  alternative  design.  The 
driver  unit  can  be  mounted  inside 
the  BC-645  chassis  with  sufficient 
space  left  over  to  allow  for  the  in- 
st.vllation  of  a  GL&-6C5  modulator 
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CITIZENS  BAND 


By  IRVING  GOTTLIEB  and  IRVING  ROBERT  MEDNICK 

Lot  Angtlet,  Cah/omM 


u.Hing  available  sockets. 

The  circuit  of  the  exciter  unit 
is  shown  in  Fig.  1.  One-half  of  the 
7F8  dual-triode  operates  a.s  a  har¬ 
monic  oscillator.  The  tank  circuit 
LrCi  of  this  oscillator  is  tuned  to 
the  third  harmonic  of  the  funda¬ 
mental  frequency  of  a  garden-va¬ 
riety  quartz  crystal. 

The  overall  frequency  multiplica¬ 
tion  factor  from  crystal  to  antenna 
is  34  times.  To  arrive  at  a  final 
frequency  within  the  460  to  470-mc 
range,  the  crystal  frequency  must 
lie  within  the  limits  of  8.52  to  8.70 
me. 

The  oscillator  is  regenerative, 
the  amount  of  feedback  being  con¬ 
trolled  by  the  number  of  turns  of 
the  feedback  coil  L,.  Increasing  the 
feedback  results  in  increa.sed  third- 
harmonic  output.  However,  too 
much  feedback  will  result  in  self¬ 
oscillation. 

Itifferent  constructional  and  wir¬ 
ing  i)ractice.s  will  result  in  slight 
deviation.-,  from  the  optimum  con¬ 
figuration  of  L,  as  determined  by 
the  auth(ns.  The  experimenter  is 
urged  to  derive  the  best  operating 
condition-  peculiar  to  his  appara¬ 
tus.  Onu-  the  proper  amount  of 
feedback  is  provided,  the  circuit  is 
reliable  and  stable  in  operation 
with  re.'pect  to  dilTerent  7F8  tubes, 
temperature  and  ordinary  electrode 
voltage  tluctuatinns. 

1)0  not  test  fi>r  self-o.scillation  by 
removing  the  cry-tal.  The  capaci¬ 
tance  of  the  crystal  holder  is  neces¬ 
sary  to  the  circuit  when  the  tube  is 
incorreitly  operating  as  a  self- 
excited  oscillator.  Therefore,  the 
removal  of  this  capacitance  will 
yield  an  erriuieous  indication  of  the 
Iierformance  of  the  circuit. 

.\  sharp  resonance  at  one  point 
t>nly  over  the  tuning  range  of  the 
tank  capai  itor  (\  is  a  reliaide  prac¬ 


tical  indication  of  piezoelectric  os¬ 
cillation.  A  calibrated  frequency 
meter  is  almost  indispensable  when 
working  with  harmonic  oscillators 
and  frequency  multipliers  and  is 
recommended. 

When  functioning  property,  the 
oscillator  delivers  about  a  watt  of 
r-f  to  the  .second  half  of  the  7F8, 
which  0|>erates  as  a  straightfor¬ 
ward  tripler. 

The  tripler  section  draws  about 
twelve  ma  of  plate  current  and  de¬ 
velops  about  1.5  watt  of  power  at 
approximately  77  me.  There  is  no 
pronounced  plate-current  dip  at 
resonance  so  it  is  better  to  tune  this 
stage  by  means  of  an  r-f  indicating 
device. 


Tripler  Stage 

The  832-.A  operates  as  a  push- 
pull  tripler,  thereby  extending  the 
frequency  to  the  230-mc  region. 
The  output  tank  cai>acitor  C,  should 
be  adjusted  by  means  of  an  r-f  in¬ 
dicating  device  loo.sely  coupled  to 
the  cold  end  of  the  plate  lines. 

Tuning  of  C,  and  C,  must  be  done 
with  a  .serew<lriver  made  of  insula¬ 
ting  material.  The  output  of  the 
8.32-.\  should  be  ( apable  of  lighting 


a  6-vult  blue-l)ead  lamp  to  a  brilli¬ 
ant  white  heat  when  a  loop  con¬ 
taining  such  a  bulb  is  momentarily 
held  in  close  proximity  to  the  plate 
lines. 

The  tank  coils  L,  and  should  be 
mounted  in  coplanar  relationship 
with  one  another.  There  should  be 
a  separation  of  i  inch  between  the 
two  coils  and  their  perj>endicular 
axis  should  be  displaced  by  i  inch. 

The  chassis  used  was  .31  inches 
long,  2t  inches  high,  and  had  a 
depth  of  14  inch.  These  dimensions 
enable  the  exciter  unit  to  fit  snugly 
into  the  HC-645  chassis. 

In  arranging  the  components  on 
the  chassis,  initial  consideration 
should  be  given  to  the  parts  relative 
to  the  8.32-A.  All  of  the  indicated 
ground  connections  should  be  as 
short  as  possible  and  should  la* 
made  as  closely  to  the  cathode  ter¬ 
minal  of  the  socket  a.s  can  b*> 
practically  accomplished.  Filament 
chokes  and  bypass  capacitors  may¬ 
be  required  in  some  cases. 

Conversion  of  Final 

The  schematic  diagram  of  the 
3 16- .4  stage  converted  for  opera- 
tifin  a.s  a  frequency  d(»ul>ler  is 


riG.  1  -Circuit  oi  exciter  unit  added  to  BC-64$.  Coll  L,  ia  epoced  the  wire  dlcnneter 
and  the  others  ore  close  wound.  A  six-inch  lenqth  ol  'i-inch  copper  tubioq  ia  con¬ 
nected  to  each  plate  oi  the  832  A  to  lorn  L, 
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dhown  »n  Fitf  2.  Sj)ec>*l  attention 
id  (lirected  to  the  input  circuit. 
Allhoutrh  the  phydical  configura¬ 
tion  of  the  arranifement  has  the 
MpiM-aranre  of  a  dinicle  transmis- 
aioii-line  element  series  tuned  by  a 
capacitance,  this  is  not  the  true 
o|>eratinir  condition.  Rather,  the 
chassis  metal  a.s.sumes  the  role  of 
an  opiMisite  line  and  the  e<|uivalent 
circuit  liecomes  an  open-ended 
<iuurter-wave  trandmi.ssion  line  with 
a  nonuniform  di.stribiition  of  in¬ 
ductance  and  capacitance  alontr  its 
lentrth. 

The  prcK’edure  to  tie  followed  for 
the  conversion  is  as  folhiws : 

(■'ear  the  top  of  the  transmitter 
IKirtion  of  the  chassis  of  all  trans¬ 
formers,  relays,  and  tulies  which 
iK’ciipy  the  space  between  the 
tiilie  and  the  front  (antenna  endt 
of  the  chassis.  Remove  the  metal 
partition  between  the  transmitter 
and  receiver. 

Remove  the  Slfi-.A  tube.  Bend 
the  oriirinal  irrid  line  so  that  it  will 
no  lonjfer  contact  the  ifrid  terminal 
of  the  tula*.  The  end  of  thi.s  line  is 
now  conrus'ted  to  the  projaT  fila¬ 
ment  terminal  ns  d)‘picted  in  Fiir. 
2,  and  it  la“<dme.s  1.  .  This  connec¬ 
tion  can  la*  at  the  rijfht  anirle  bend 
ill  instead  of  tht*  very  end  if 
desired. 

Ilisconins't  the  bias  resistor  at 
IHiint  -Y  This  point  should  be 
K'rouii.led  to  the  nearest  spot  on  the 
chassis. 

.Xttach  a  wire  lead  to  the  v'rid 
pronir  of  the  Itlb-.V  tula*  by  windintr 
a  section  of  solid  hcaiktip  wire 
around  the  pronit,  then  tinning.’'  the 
wire  wrappinir  with  solder.  This 
will  not  be  a  soldered  joint,  but 
will  be  ftnind  satisfactory  both  eUv- 
tricallv  and  mechanically.  (The 
tube  prony'  is  made  of  an  allov 
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riG.  t  Finol  ot  th*  ironftinMt«r 

ait*r  nodUicotion  Inductor  couplos 
lo  2.  oi  ri9.  I 


Clo«#up  ol  undormtdo  of  oxcitor  chottU 
•howi  cloM  littlaq  ol  compononts  ro* 
qulrod.  Authors  odvlio  o  12AU7  pro 

Tido*  qroator  output  than  tho  7F8 

which  is  extremely  diffidilt  to 
solder.)  The  wire  lead  should  la; 
cut  so  that  its  lenirlh  from  the  Krid 
prony'  to  the  end  is  two  inches.  The 
tube  should  la*  replaced  and  this 
lead  should  be  brouirht  out  alonir 
the  yrlass  envelota*. 

ConntH’t  a  piece  of  i-inch  copper 
tubinyf  lo  the  wire  lead  comiiiK 
from  the  yrrid  pronit.  This  section 
of  the  tank  circuit  should  be  be¬ 
tween  2J  and  d  inches  in  length. 
The  free  end  should  be  soldered  to 
one  terminal  of  the  mica  trimmer 
capacitor  The  other  terminal 
of  this  ca|iacitor  is  <oniu*cte(l  to 
ami  supported  by  the  threaded  stud 
which  projiH'ts  from  the  chassis 
about  a  half  inch  from  the  end  of 
the  antenna  coaxial  assembly.  .Make 
Certain  that  the  irrid  jirony'  of  the 
dlC-.-\  does  not  touch  /^ .  The  loca¬ 
tion  of  the  r-f  choke  and  the  bias 
resistor  are  not  critical  providiny* 
the  proper  choke  is  ii.sed. 

It  IS  assumed  that  the  tuninyr 
sliiy  and  the  a.ssociatt*d  relay  have 
Iwen  removed  in  cleariny  the 
chassis.  With  a  hack-saw  blade, 
cut  ort  the  capacitor  plate  ends  of 
ths-  lines  /.and  /...  Connwt  across 
the  severed  ends  the  series  com¬ 
bination  of  cai'acitors  indicated  in 
Fiy.  2. 

It  will  probably  tie  found  more 


convenient  to  use  an  a-c  power  sup¬ 
ply  rather  than  the  PE-101  dyna- 
motor  if  fixed  station  operation  is 
contemplated.  To  eneryize  the  en¬ 
tire  converted  unit,  exciter,  316-.\ 
doubler,  modulator,  and  receiver, 
the  jKiwer  supply  should  deliver  a 
maximum  of  450  volts  and  should 
be  capable  of  furnishiny  a  total 
current  drain  of  about  160  ma. 

The  spaciny  lietween  L.  and  L. 
is  not  critical ;  the  distance  of  sepa¬ 
ration  may  be  lietween  one-half 
inch  and  two  inches.  The  best  per¬ 
formance  usually  obtains  with  a 
spaciny  of  apiiroximately  one  inch. 
With  this  spaciny,  a  sliyhtly  over¬ 
coupled  condition  prevails.  A  spac¬ 
iny  of  two  inches  still  allows 
sufficient  transfer  of  eneryy,  but 
the  tuniny  becomes  rather  sharp. 
Too  close  spaciny  results  in  pro-  , 
nounced  pulliny  between  the  tuned 
circuits  and  lowers  the  efficiency  of 
eneryy  transfer. 

T  uning 

With  the  input  and  plate  resonant 
circuits  properly  adjusted,  the 
3I6-.A  tube  draws  aproximately  2.5 
ma.  The  addition  of  the  antenna 
load  will  increase  this  to  35  ma.  It 
has  been  found  that  no  particular 
correlation  exists  between  yrid  cur¬ 
rent  and  operatiny  efficiency.  The 
best  indication  that  sufficient  ex¬ 
citation  is  available  from  the  exci¬ 
ter  is  a  broad  tuniny  characteristic 
liisplayed  by 

If  the  adjustment  of  is  criti¬ 
cal  relative  to  optimum  output  in 
the  plate  circuit,  it  is  a  pretty  yood 
indication  that  the  r-f  yrid  poten¬ 
tial  is  inadequate.  If  this  condition 
is  found  to  exist,  adjustment  of  the 
coiipliny  between  the  yrid  line  ele¬ 
ment  L,  ami  the  output  lines  of  the 
exciter  should  remedy  the  situation. 

.\  6-8  volt  blue-bead  bulb  should 
ylow  briyhtly  when  touched  near 
the  center  of  line  /. .  Do  not  at¬ 
tempt  to  obtain  an  indication  of  r-f 
in  the  output  lines  by  the  conven¬ 
tional  method  of  usiny  a  bulb  and 
Imip.  The  proximity  of  the  loop 
will  detune  the  lines  to  such  a 
yreat  extent  that  the  detection  of 
r-f  eneryy  by  this  means  will  be 
found  difficult. 

Hibi.iookaphy 

l*rfVlfii:H  ('itizt-nr  Ilaria  .VrlH  lt*i*. 
TpuNicn.  p  *>(>.  Nov  1S47  :  |i  Ml,  .Mar  1<*I’> 
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Ii^r  Is  I'  p  TV.  Jiin<*  isiif.  p  xS  Sip* 

ISIS,  p  Nov.  ims. 


9S  Augutt.  1950  — ELECTRONICS 


Regulating  A-C 
With  Buck-Boost  Amplifier 


Teii'tuhe  p|e«-tronii’  rejiiilator  iii^ure>  pood  waveform  with  eoiitiiiuously  variable  output 
voltage  from  110  to  120  volts,  ('.liaraeteristies  hold  true  for  any  loatl  within  the  normal 
eapaeitv  from  0  to  200  volt-am|K*res.  Output  voltage  ehanges  less  than  0..^  pereent  for 
line  variation  between  105  and  125  volts 


A  ST  ABLE  soi-'WE  of  BO-cycle  power 
is  re(pjired  for  many  devices 
such  as  x-ray  diffraction  cameras, 
hijfh-precision  selsyns  and  micro- 
wave  bridKes.  A  new  electronic 
regulator  provides  both  constant 
voltajre  and  wave  form  with  a  mini¬ 
mum  of  harmonic  components. 

After  many  different  .systems 
were  tried,  that  shown  in  the  block 
diaprram,  Fi>r.  1,  was  selected.  A 
60-cycIe  sijrnal  taken  from  the  input 
line  is  first  amplified  and  clipped  to 
obtain  a  constant-amplitude  s(|uare 
wave  synchronized  with  line  volt¬ 
age.  This  wave  is  then  filtered 
throujrh  a  low-pass  filter  to  yield  a 
constant-amplitude  60-cycle  sijrnal 
with  low  harmonic  content.  This 
reference  sijrnal  is  compared  with 
the  voltajre  across  the  load  in  a 
mixer  circuit  and  the  difference  or 
error  sijrnal  is  amplified  and  used 
to  drive  a  buck-boost  amplifier  in 
.serit's  with  the  power  line. 

Since  the  output  voltajre  of  the 
buck-boost  amplifier  is  phased  to 
provide  proper  corrective  action, 
the  ot>«‘ration  of  the  rejrulator  is 
such  as  to  make  the  output  load 
voltajre  match  the  reference  .sijrnal 
as  nearly  as  possible  under  all  con¬ 
ditions.  This  rejrulator  therefore 
supplies  corrective  action  to  the  in¬ 
put  line  voltajre  with  a  delay  of 
only  a  small  fraction  of  one  cycle. 

A  simplified  circuit  diajrram  of 
the  line-voltajre  rejrulator  is  shown 
in  Fijr.  2.  The  d-c  power  supj)ly 
is  desijrned  to  furnish  0.15  amp 
at  500  volts  unreKuIated.  and  0.05 
amp  at  300  volts  and  lower,  with 
electronic  rcRulation  of  voltajre. 
The  unrejrulated  voltajre  is  used  to 
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supply  the  plates  of  the  power 
amplifier  tubes  V'„  1'.,  V’^  while 
the  screens  of  these  same  tuties  and 
the  other  tubes  in  the  e<iuipment 
are  supplied  with  regulated  voltage. 

To  obtain  a  stable  reference  volt¬ 
age.  a  60-cycle  signal  is  first  applied 
to  the  control  grid  of  V,  through 
the  adjustable  phasing  network 
consisting  of  C,  and  R..  Since  this 
signal  is  large  enough  to  drive  V, 
(6SH7)  beyond  current  saturation 
in  one  direction  and  cutoff  in  the 
other,  good  limiting  action  is  ob¬ 
tained.  The  voltage  appearing  at 
the  plate  of  F,  is  therefore  a  square 
wave  who.se  |)eak-to-peak  amplitude 
is  es.sentially  determined  by  the 
plate  voltage  applied  to  1',.  This 
voltage  is  fixed  by  the  voltage  regu¬ 
lator  tul)€  t’,. 

The  output  of  l'„  reduced  to  a 
suitable  level  in  the  voltage  divider 
R„  R„  is  applied  through  the 
cathode-follower  stage  F,  to  the 
single-section  low-pass  filter  con- 


riG.  1—  Damanli  ol  Ih*  SO^ycU  Toll- 
09*  r*9ulator 


sisting  of  inductance  and  capaci¬ 
tances  C„  C.,  Cm  The  series  arm  of 
the  filter  is  tuned  to  approximately 
180  cycles  to  provide  sufficient  at¬ 
tenuation  for  the  strong  third  har¬ 
monic  component  of  the  square 
wave.  Tube  V',  with  its  tuned-plate 
load  consisting  of  inductance  L,  and 
capacitance  C,  provides  additional 
filtering  and  amplification  of  this 
signal  without  introducing  pha.se 
shift.  Because  of  the  large  plate¬ 
load  impedance  employed,  the  volt¬ 
age  gain  of  the  stage  consisting  of 
F,  is  constant.  The  voltage  across 
resistor  R ,  is  therefore  an  e.ssen- 
tially  pure  sine  wave  of  constant 
amplitude  and  is  synchronized  with 
the  input  line.  Resistor  K,  is  ad¬ 
justed  to  make  this  voltage  exactly 
180  degrees  out  of  phase  with  the 
line  voltage. 

By  means  of  the  divider  network 
consisting  of  resistors  R,u  and 
blocking  capacitor  C,,,  the  reference 
voltage  is  compared  with  a  selected 
fraction  of  the  regulator  output 
voltage.  The  difference  is  applied  to 
the  control  grid  of  the  amplifier 
tube  I’m  The  output  of  F,  is  fed 
through  the  pha.se-inverter  tube  V’, 
to  the  control  grids  of  the  push-pull 
power  amplifier  consisting  of  F„  F., 
F,  and  F*.  Through  the  step-down 
transformer  T„  the  amplified  dif¬ 
ference  voltage  is  then  inserted 
with  proper  polarity  in  series  with 
the  input  line  voltage.  By  providing 
sufficient  gain  in  the  regulator  cir¬ 
cuit,  the  output  voltage  is  made  to 
have  essentially  as  good  waveform 
and  voltage  stability  as  the  refer¬ 
ence  voltage  itself. 

The  theory  of  push-pull  amplifiers 

9» 
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riG  2  Simpliliad  ichamaric  ihowinq  arranq«in*nl  oi  r*l*r*nc«  qancralor.  anpIKUr.  inv»rl*r  and  buck  bootl  amplUtar 


HU|i|)l.vinir  (Miwer  to  an  i*xt«Tnal  load 
in  well  <levelo|Hf<l.'  Not  Ho  well 
known  are  the  deMitrn  factors  that 
muHt  tx  considered  when  the  amjili- 
fter  IS  re<|iiired  to  ahsorh  power  as 
well  as  deliver  it. 

A  simplified  diaCiam  of  the  load 
circuit  of  the  reKulator  is  shown  in 
Pitf,  .'tA  In  the  fullowin^  discni.s- 
siiiii,  we  will  urnore  for  the  moment 
the  effects  of  load  chanKe.s  and 
assume  that  the  load  current  I,  and 
loail  vidtaKe  h'.  are  constant.  With 
iliu-  reKanl  to  alirehraic  siirn.  the 
hiick-lioost  amp'ilier  vol'av'e  h.'.  is 
>fuen  liv 

h,  A..  t:.  ft) 

where  h.'„  the  supply  litie  voltatre, 
vanes  fxdween  s«>me  minimum 
\alue  A.”,  and  some  maximum  value 
A.”'..  Thi-  \olt-ami>eie  outimt  of  tne 
ami>lilier  is  therefore  y'iven  by 
H .  A../.  -  ^:.l,  -  A,./,  ■>\ 

rile  chaiiK’e  in  volt-amis-re  out¬ 
put  a.s  the  su|iply  line  voltage 
chan>fes  from  its  minimum  to  its 
maximum  \alue  is  theiefore 

I*.  It  .  A,  .  a;.  /.  (3) 

The  change  in  outimt  \olt-am- 
IHTes  a  measure  of  the  etfeetlVe- 
ne«s  of  the  Imck  lioo.st  amplifier  in 
this  type  of  service,  corre-poiidiny 
to  the  output  ratiiiK  of  an  amplitier 
in  cotneiif ional  service. 

In  Fik  •IH  is  shown  the  charac¬ 
teristic  plate  voltaite-plat*'  current 
curves  of  one  of  the  lyiH-  SO"  tubes 
used  in  the  push-pull  output  .stay'e 
of  the  biick-lKKist  amplifier.  To 
avoid  confusion  only  one  curve  of 
the  family,  that  lorrespondiiiir  to 
rero  jrrid  voltatre.  is  shown.  In 
this  diaK’ram.  the  point  Q  repre¬ 
sents  the  quiescent  or  oper;itiny' 


point  which,  in  this  ca.se,  ha.s  been 
chosen  to  Kive  cias.s-AB  operation. 

When  con.siderinjf  an  amplifier 
whose  purpo.se  is  solely  to  deliver 
power  to  a  load,  it  is  usual  to  an¬ 
alyze  its  la-havior  with  reference 
to  a  load  line  for  ellipse  if  the  load 
is  reactive)  drawn  on  the  /,  —  K, 
characteristic  of  the  output  tube. 
In  such  service,  the  important  vari¬ 
able  of  operation  is  the  input  or 
control-Krid  voltajre.  The  load  line 
portrays  jrraphically,  for  any  con- 
trol-ifrid  voltaye,  the  relation  be¬ 
tween  plate  current  and  plate  volt¬ 
age  as  determined  by  the  initial 
operating'  conditions  and  the  imped¬ 
ance  developed  in  the  plate  circuit 
of  the  tube  by  the  output  load. 

For  an  amplifier  used  in  the  repu- 
latinp  circuit  of  Fip.  3.A.  the  load 
voltape  A.',  is  fixed  while  the  load 
current  /,  and  supply  voltape  E,  are 
variables  of  operation.  The  control 
prids  of  the  output  stape  of  the 
amjilitier  must  be  driven  in  such 
manner  as  to  develop  the  amplifier 
output  volfape  E,  nspiired  by  Kq.  1 
when  the  spiecified  load  current  I, 
is  tlowinp. 

Keferrinp  to  Fip.  3H.  the  line 
.\QM  represents  the  load  line  corre- 
spondinp  to  the  condition  of  maxi¬ 
mum  load  current  and  minimum 
line  voltape  A.”,.  The  jieak  voltape 
swinp.  A.'",  A-\,  or  A.’,  E',,  is 

equal  to  the  peak  value  of  E,  times 
the  turns-ratio  of  the  output  trans¬ 
former  I  one-half  primary  to  sec- 
i>ndaryi.  Similarly  the  peak  cur¬ 
rent  swinp  /.  is  equal  to  one-half 
the  |>eak  value  of  the  load  current 
/  divided  by  the  same  outimt  turns 
ratio.  The  factor  of  one-half  is  in- 
troiliiced  by  the  use  of  two  tubes 


in  parallel  in  each  side  of  the  out¬ 
put  circuit. 

If  now  the  load  current  /,  is  fixed, 
while  E,  is  allowed  to  vary,  then 
the  load  line  will  rotate  about  the 
operatinp  point  Q  to  a  position  de¬ 
termined  by  /,  and  E,.  For  ex¬ 
ample,  when  E,  —  E,,  then  E.  =  0 
and  the  load  line  will  .shift  to  the 
position  HQL.  If  E,  is  increased  to 
it.s  maximum  value  E"„  the  load  line 
will  shift  to  CQK.  Under  this  con¬ 
dition  power  is  beinp  transferred 
from  the  power  line  to  the  anodes 
of  the  amplifier  output  tubes  and 
power  dissipation  at  the  anotles  is 
at  its  hiphest  value. 

Similarly  the  lines  DQJ,  EQll, 
FQ<1  repre.sent  the  load  lines  for 
the  same  set  of  line  voltape  condi¬ 
tions  but  with  reduced  load  current. 

We  may  now  compute  the  power 
dissipated  at  the  plate  of  one  of  the 
output  tubes  whose  characteristic 
is  shown  in  Fip.  ,3H.  For  this  pur¬ 
pose  We  will  consiiler  only  the  (>0- 
cycle  components  of  a-c  currents  and 
voltapes.  Since  the  plate  dissipa¬ 
tion  per  tube  (IV,  i  is  piven  by  the 
plate  input  power  per  tube  less  one- 
quarter  the  power  delivered  to  the 
load 

-  A.  »  y  -  i  a;»  -  A;,  x  /, 

wtico*  /„  .xvcra*)*  nr  ds'  roinponent  of  tlie 
pUte  ourreiil  of  the  tiit>e 

/.,  luaximum  or  peak  value  of  the 
a-c  component  of  plate  current 

A-,  -  value  of  the  plate  voltape  at  the 
instant  alien  /,  hvs  ita  maxi¬ 
mum  value 

Then  11,  -  A,  -i-  ’  A.'./,  (4) 

In  selectinp  the  best  operatinp 
conditions  for  the  output  tubes  in 
the  buck-biKist  amplitier,  the  objec- 
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live  is  to  secure  the  maximum  volt- 
ampere  ratitiK  as  jfiven  by  Eq.  3 
consistent  with  the  other  condi¬ 
tions  of  the  problem  and  with  the 
requirement  that  the  maximum 
plate  dissipation  given  by  Eq.  4  be 
within  the  safe  value  pre.scribed 
for  the  output  tube  in  this  cla.ss  of 
service. 

It  is  apparent  that  for  a  given 
volt-ampere  rating  of  the  amplifier, 
the  plate  dissipation  given  by  Eq.  4 
is  reduced  to  its  lowest  value  by 
making  E,  =  0.  Under  this  condi¬ 
tion,  the  amplifier  is  used  only  as  a 
variable  absorl>er  of  power  and  de¬ 
livers  no  power  to  the  load  under 
any  line  voltage  condition.  It  was 
found  however  that  this  method  of 
operation  seriously  reduces  the 
ability  of  the  regulator  to  supply  a 
sinusoidal  output  voltage  under  ad¬ 
verse  load  and  line  voltage  wave¬ 
form  conditions.  For  this  reason 
the  somewhat  less  efficient  oi)erat- 
ing  conditions  shown  in  Fig.  3B 
were  selected  for  this  regulator. 

To  select  the  optimum  plate  sup¬ 
ply  voltage  A’„  the  point  A  was  first 
fixed  at  the  knee  of  the  zero-grid- 
bias  curve  thus  determining  /, 
and  E',.  Point  C  and  K",  were  then 
.selected  by  trial  so  that  with  E,  =  i 
(£■',  -  E",)  the  maximum  plate  dis¬ 
sipation  did  not  exceed  a  safe  value 
for  this  class  of  service.  Finally, 
with  the  amplifier  ofwrating  along 
the  load  line  .4(?.V,  .screen  dissipa¬ 
tion  was  checked  to  ensure  that  it 
fell  within  the  rating  of  the  tube. 

Stabiliiy  of  Regulator 

Stability  is  a  major  problem  in 
the  design  of  any  regulator  em¬ 
ploying  negative  feedback.  As 
xhown  in  Fig.  3C,  the  feedback  loop 
in  this  regulator  consists  of  the 
error-voltage  amplifier,  the  power 
amplifier,  and  the  circuit  network 
comprising  the  output  transformer, 
the  primary  power  source  imped¬ 
ance  and  the  load  impedance. 

To  avoid  self-sustained  oscilla¬ 
tion  in  such  a  system,  it  is  neces- 
•sary  to  exerci.se  some  control  over 
the  vector  gain  around  the  loop.* 
■More  sp«‘cifically,  the  vector  gain 
when  plotted  as  a  function  of  fre¬ 
quency  over  the  range  from  zero  to 
infinite  frequency  must  not  enclose 
the  point  (  —  1,  <•),  corresponding  to 
unity  gain  and  180  degrees  pha.se 
shift.  To  ensure  ample  safety  fac¬ 


tor,  it  is  usual  practice  to  design 
the  various  circuits  so  that,  consid¬ 
ering  the  loop  as  a  whole,  the  phase 
shift  will  not  be  more  than  150  de¬ 
grees  at  any  frequency  at  which  the 
gain  amplitude  is  greater  than 
unity,  and  the  gain  amplitude  will 
not  be  more  than  i  at  any  fre¬ 
quency  at  which  the  phase  shift  is 
180  degrees  or  more. 

The  output  stage  of  the  power 
amplifier  used  in  this  regulator  em¬ 
ploys  four  type  807  tul)es  in  a 
push-pull,  parallel  circuit.  The  out¬ 
put  impedance  of  the  amplifier  as 
measured  at  the  .secondary  of  the 
output  transformer  is  essentially  a 
resistance  of  approximately  50 
ohms  in  series  with  the  small 
e(|uivalent  leakage  reactance  of  the 
output  transformer.  Since  this  out¬ 
put  impedance  is  many  times  the 
largest  practicable  line  source  im¬ 
pedance,  the  effect  of  the  latter  on 
the  vector  gain  around  the  loop  is 
negligible.  This  is  fortunate,  as  it 
makes  it  unnecessary  H)  consider  all 
possible  values  of  line  impedance 
in  determining  the  degree  of  sta¬ 
bility  obtainable  with  any  particu¬ 
lar  load  impedance. 

Since  a  highly  reactive  toad  im- 


FIG.  3  -(A)  Load  cUcuil  ol  Ih*  re^la 
tor.  (B)  Load  Imot  correipondtnq  to 
typo*  oi  oporotion  outlined  in  loit.  (Ci 
Tho  loodback  loop  compriioi  orror  Tolt 
aqo  ompliiloi.  p.a.  and  tho  circuit  not- 
work,  which  ha*  thro*  •l•m•nll 


(tedance  will  prinluce  a  pha.se  shift 
approaching  90  degrees  in  the  out¬ 
put  circuit  of  the  power  amplifier, 
extreme  care  must  be  exerci.sed  in 
the  design  of  the  remainder  of  the 
feedback  loop  to  ensure  stable  op¬ 
eration.  For  this  reason,  no  trans¬ 
former  other  than  the  output 
transformer  is  permitted  in  the 
loop,  and  this  transformer  must  be 
a  high  quality  unit  with  low  leak¬ 
age  reactance  and  distribute<l  ca¬ 
pacitance.  Referring  to  Fig.  2,  ca¬ 
pacitors  r»,  C.fc  C,„  Cu,  and  Cu  are 
cho.sen  to  provide  a  gradually  in¬ 
creasing  attenuation  to  fre<|uencies 
outside  the  desired  pass  band, 
which  extends  from  about  25  to  200 
cps.  All  other  components  in  the 
loop  are  designed  to  give  as  little 
phase  shift  in  this  frecpiency  range 
as  is  practicable. 

The  regulated  output  voltage  is 
continuously  variable  from  110  to 
120  volts  for  any  load  within  its 
normal  range  of  0  to  200  volt-am- 
IM'res.  Load  power  factor  may  have 
any  value  from  zero  leading  to  0.3 
lagging.  Output  voltage  regulation 
with  resptH't  to  load  current  is 
within  1  percent,  indicating  an 
ei|uivalent  out|)ut  imitedance  for  the 
regulator  of  approximately  0.6 
ohm.  The  output  voltage  changes 
less  than  <1.5  jau'cent  at  fixed  load 
for  changes  in  input  line  voltage 
from  105  to  125  volts. 

Changes  in  supply  frecpiency  are 
es.sentially  of  importance  only  as 
they  affect  the  amplitude  or  wave¬ 
form  of  the  standard  reference  volt¬ 
age.  V’ariations  of  ■  1  cycle  at  60 
cycles  are  readily  tolerated  and  the 
etfects  may  be  further  reduced  by 
'[MH'ial  filter  design. 

The  waveform  of  the  regulated 
out[>ut  voltage  will  contain  less  than 
3  i)ercent  harmf)nic  content  for  any 
load  fMiwer  factor  provided  the  in¬ 
put  line  Voltage  has  not  over  10  i»*r- 
cent  harmonic  content.  Nonlinear 
load  elements  such  as  rectifiers  and 
saturable  reactors  have  relatively 
little  effect  on  the  output  waveform 
because  of  the  low  output  imped¬ 
ance  of  the  regulator  at  the  fre- 
•juencies  involved. 

Kkkkre.vces 

(1)  W  O.  Kunil«m**n»alj«  of 

KntrlruM'rinK  Kl*-*  John  WilB^y  A 

York,  1937,  12 

.tuil  13 
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^  illi  iiiln  la«'in».  n'^tdiilion  of  hftter  tliuii  l/iO  Iiiit>  in  hotli  dirtM  lions  is 

arliit-MMl  hIiIi  a  4-oii\»*nlioiial  pirtiirr  tul»r  as  the  lijilil  stmree  of  a  flyinfi-spot  s\>tem. 
tlireuit  iletails  aiol  «li'eussion  of  alternative  arran«:emeiits  are  itielinle<i 


J.  R.  POPKIN-CLURMAN 


TIIK  )'l(Tl  KK  ia;Nf  K\T<»R  to  Ik' 
ilcsv-rilM-il  aohicvjw  ccciiKinix  ti> 
usiiiK  thf  liiisu'  rili'uit'*  of  a  tolo- 
vi!»i(in  r«s-»‘i\fr  aioi  nnplovinkr  the 
tl\ itijf-spot  .si-aiiinT  pritii  iplc 

The  synchroni/iinr  si^tiials  for 
initiating'  tho  llyiny'-spot  swoops  aro 
ilonvoil  from  any  stanilard  tt.MA 
>ronoratt)r  souroo  Thoso  .sitrnals 
ran  lx*  roadily  ot)taiin‘il  t>y  al>straot- 
iiiK’  tho  oontposito  >\  nohronizintt 
pulsos  from  a  liroailia't  toloMsioi: 
aitrnal  as  roooood  from  an>  tolo- 
vision  station 

The  Konerator  will  also  ojierate 


on  a  2»i2-lmo  noiuntorlaooii  liasis  or 
with  a  simpio  intorlacer  circuit 
shoiilil  a  standard  HMA  si>tnal  not 
lie  a\ailalilo.  The  otfoctivo  resolu¬ 
tion  of  tho  K’ciioralor  is  hotter  than 
toO  linos  in  hoth  vortical  and  hori¬ 
zontal  directions  if  intorlacinif  is 
used. 

Tht‘  iloscription  to  follow  applies 
oipially  well  to  tho  unit  which  can 
Iw  huilf  or  for  modification  of  an 
oMstii.y'  standarii  tv  broadcast  set. 
A  hliK-k  diaK'ram  of  tho  picture  y'on- 
oratiny'  si.stom  is  shown  in  Fijr.  1. 
Tho  first  unit  contains  the  sweep, 
hijfh-\oltay'o  and  hlankiny'  circuits 
which  are  necessary  to  provide  a 
raster  for  the  cathode-ray  tube  u.sed 
at  the  liitht  suurce  for  the  Hyint; 
spot. 


lay'ht  from  the  raster  i.s  sent 
from  the  ert  face  through  the  pic¬ 
ture,  which  is  a  transparency,  and 
is  then  picked  up  by  a  multiplier 
phototube.  The  signal  is  then  am¬ 
plified  in  a  video  amplifier  whose 
freipiency  response  is  corrected  for 
the  phosphor  decay  characteristics 
of  the  tlyinir-spot  cath«Hle-ray  tube. 
The  siirnal  is  then  passed  throujrh  a 
video  phase  splitter  which  allows 
either  fwisitive  or  ney'ative  trans¬ 
parencies  to  1h“  used.  Following  the 
phase  splitter  is  a  mixer  statre, 
which  adds  blankintr  pulses  to  the 
video  and  then  feeds  a  clipping 
staire.  The.se  circuits  are  shown  in 

Fijt.  2. 

The  output  of  the  clippinjf  staKe 
IS  a  composite  video  picture  suit- 


tiaaipU  el  lalerloced  leeolutton  ot  iiandard  le*t  pollern.  The  Example  el  reeolutton  avoUable  from  ilandord  lest  pattern  with 

qamma  ranqe  la  not  repieaentatlTe  becauae  overexpoaure  ol  no  interlace.  Tbla  abet  la  olao  oaarexpoaed  to  amphaalie  the 

Him  waa  made  to  empbaaiie  wedqea  raproduciton  ol  wedqea 


Inexpensive  Picture 
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The  photolub*  and  vidno  ampliilar  chassU  lac*«  l••t  Irontparancy  on  Ih*  lac*  ol 
th*  tranuniltlnq  cri.  For  damonitration  purpo***  Ih*  monitor  pldur*  tub*  at  rlqhl 
la  tod  doiloctlon  curronlt  and  hlqh  vollaq*  Itom  th*  iw**p  chaaait 

Generator 


able  in  every  respect  for  either 
m(H^lllatin^r  a  sijrnal  jrenerator  or 
feeding  the  video  section  of  another 
television  set,  providing  synchro¬ 
nizing  is  available.  Careful  adjust¬ 
ment  of  the  receiver’s  hold  controls 
will  sometimes  allow  the  blanking 
impulses  to  la*  u.sed  for  sync.  How¬ 
ever,  separated  RMA  sync  pulses 
derived  from  the  receiver  may  l>e 
added  to  the  blanking  to  give  an 
RM.\  composite  sync  video  signal. 

Sweep  Chassis 

The  blanking  is  derivetl  from  the 
television  receiver  or  the  sweep 
chassis  of  Fig.  3.  This  chassis  is 
conventional  in  most  respects  except 
for  the  interlace  generator.  (Ireater 
care  than  is  normal  for  a  television 
set  is  taken  to  preserve  the  linearity 
of  the  horizontal  and  vertical  saw- 
t(H»th  currents  generated.  For 
those  not  wishing  to  use  the  exact 
complement  of  tuljes  shown,  equiva¬ 
lent  tube  types  may  be  readily  sub¬ 
stituted;  for  example,  in  place  of 
the  12AU7,  6SN7  tubes  may  be 


used.  A  6\\’4  may  be  used  in  place 
of  the  5V4  damper  tube. 

For  even  greater  linearity  in  the 
horizontal  sweep,  a  b<>otstrap  6AS7 
in  the  circuit  of  Fig.  4  can  be  u.sed. 
P'or  the  1)8(16  tulje  a  single  6CUG 
or  807  tube  may  be  substituted. 
For  the  6SN7  vertical  deflection 
amplifier  a  6V'6,  6K(),  6F6  and  sim¬ 
ilar  tyiies  may  be  used.  Instead  of 
the  blocking-o.scillator  circuit  for 
the  sawtcKith  generators,  multi¬ 
vibrators  or  gas  tiilies  will  otH»rate 


equally  well.  The  RCA  synchro¬ 
lock  horizontal  oscillator  and  afe 
circuit  would  also  provide  signifi¬ 
cant  improvement  in  performance. 

The  hrgher-than-normal  voltage 
for  the  second  anode  is  obtained  by 
wrapping  an  additional  filament 
winding  (made  from  Rti  59  U  or 
RCJ  62  U  cable  without  the  shield) 
around  the  coil  of  the  horizontal 
output  transformer  to  supply  the 
pul.se-doubler  rectifier  tube.  The 
horizontal  output  transformer  is  a 
standard  RCA  type  2nTl  or  equiv¬ 
alent. 

The  second-anode  voltage  to  the 
ert  is  made  as  high  as  is  consistent 
with  the  ability  of  the  tube  to  with¬ 
stand  the  voltage  and  with  the  avail¬ 
able  power  in  the  sweep  circuits  to 
produce  a  raster  of  ade<|uate  size. 
The  higher  the  voltage  the  smaller 
the  raster  spot  size,  the  better  the 
resolution,  and  the  better  the  sig- 
nal-to-noi.se  ratio  of  the  final  de¬ 
rived  video  signal.  A  voltage  of 
18,000  to  20,000  volts  has  been  used 
with  the  10FP4  tube.  Any  of  the 
tul)es  having  the  special  1*15  phos¬ 
phor  will  give  even  better  resolution. 

Practically  any  cathode-ray  tulte 
will  produce  pictures  when  u.sed  for 
flying-spot  scanner  service.  How¬ 
ever,  certain  phosphors  are  very 
diflk'ult  to  compensate  for  electric¬ 
ally.  The  green  PI  phosphor  is  an 
example  of  such  a  type.  The  P2, 
P4,  P7,  I’ll  and  P15  phosphors  are 
all  quite  suitable. 

Surplus  P7  radar  tubes  make  fine 
inexpensive  rtying-s|M»t  scanners; 
however,  those  tyjH's  of  P7  phos¬ 
phors  which  have  a  heavy  detaisit  of 
the  long-peristence  material  cau.se  a 
shadow  or  grain  in  the  picture.  The 
trace  of  the  blue  phosphor  is  the 
most  u.seful  one  in  the  P7  screen. 
.Most  of  the  7FP7  ami  121)1*7 


FIG.  1  Staq**  oi  Ih*  piclur*'q*n*ratlnq  (yil*m.  Th*  vi<l*o  output  can  i**<l  th* 
Tid*o  ttaq*  ol  a  convoniional  r*c*lT*f  or  modulal*  on  i-i  tlqnol  q*n*ralor 
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tulj***  4id  not  »how  too  unnoyinir 
strain  •truiture.  The  IM  phouphor 
tui>eH  rould  lx*  a<ie<iuktely  comi>en- 
<*te<t  to  Kive  pictures  haviiiK  better 
than  4-V)-line  resolution.  The5WI’15 
tulx»  provides  Ix-autiful  700-line 
definition  when  the  video  amplifier 
bandwidths  are  extended  to  over  10 
meKa<'ycle.'»,  The  l’15  pho.sphurs 
also  pruilui'e  a  very  picture- 

siKnal-to-noise  ratio.  Hecause  of 
the  extra-hitrh  voltaKe  a.ssuciated 
VMth  the  dyinK-'tpot  tube  it  has  l»een 


found  that  magnetic  defiectiun  tul>es  to  limit  the  blanking  pulse.s  fed  to 
lend  themselves  most  suitably  in  the  grid  of  the  flying-spot-.scanner 
this  application.  Signal  to  noi.se  cathode-ray  tube,  as  they  are  nega- 
for  IM  screens  is  better  than  36  db.  tive  and  any  amplitude  greater  than 

beam  cutoff  does  not  affect  the  oper- 
Blanking  Circuit  system.  The  voltage 

The  blanking  is  derived  by  dif-  pulses  present  at  the  secondary  of 
ferentiating  the  vertical  and  hori-  the  horizontal  output  transformer 
zontal  sawtooth  current  sweeps.  A  are  already  of  the  proper  shape  and 
IN34  rectifier  is  used  across  one  of  polarity  for  blanking, 
the  isolating  resistors  to  improve  Blanking  voltages  may  also  be  ob- 
the  rise  time  of  the  horizontal  tained  from  other  portions  of  the 
blanking  pulse.  No  attempt  i.s  made  circuit  than  are  indicated  in  Fig.  2. 
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Phololub*  and  video  amplilier  ctrcuili.  Phaiv  epiilter  tube  S|S  permit*  either  a  poeitive  or  a  negative  trantparency  to  be  Iran* 
milled.  Plate  decoupling  reaisior*  ol  daget  alter  the  iir*l  can  be  50.000  ohm* 


riG.  3  Sweep  cha**i*  conlaitj  dellection  circuit*.  Interlace  generator  and  voltage  doubler  lor  16  kv  output 
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riG.  4  'All  variobl*  conltoli  in  IhU 
bootilrap  circuit  adiu«t  horisonlal 
UnuarilT 


The  intefrrated  vertical  pulse 
present  at  the  input  to  the  vertical 
sawtooth  generator  may  be  used, 
or  in  those  receivers  of  the  RCA 
type  6.‘U),  the  vertical  pulse  boost  in 
the  plate  circuit  of  the  second  sync 
amplifier  may  Ire  used  while  the 
horizontal  sync  pulses  may  be  used 
for  blanking.  The  blanking  con¬ 
nection  to  the  ert  grid  is  shown  in 
Fig.  5,  which  also  shows  how 
35-mm  transparencies  may  be 
transmitted. 

For  initial  adjustment,  a  video 
signal  from  a  television  rer-eiver 
tuned  to  a  station  is  fed  into  the 
grid  of  the  picture  tube  instead  of 
the  mixed  blanking  i>ulses.  The 
sync  accompanying  the  picture  is 
fed  into  the  external  sync  input. 
The  hold  controls  are  adjusted  until 
the  picture  is  steady.  The  follow¬ 
ing  adjustments  should  preferably 
be  made  using  a  test  pattern  trans¬ 
mitted  by  a  station. 

The  horizontal  and  vertical  size 
controls  are  set  to  give  the  proper 
aspect  ratio  of  three  units  high  to 
four  units  wide.  The  horizontal 
linearity  resistor  across  the  liamper 
tube  and  the  damper  output  circuit 
alfects  the  left-hand  side  of  the 
picture. 

The  horizontal  size  control  in  the 
screen  grid  circuit  of  the  horizontal 
deflwtion  amplifier  alfects  the 
right-hand  side  of  the  picture,  as  do 
also  the  j)eaking  and  horizontal 
size  controls  in  the  plate  circuit 
(pin  f>)  of  the  horizontal  blcK'king 
oscillator  and  sawtooth  generator. 

The  vertical  size  control  in  the 
plate  circuit  of  the  vertical  saw¬ 
tooth  generator  affects  the  bottom 
of  the  picture,  while  the  vertical 


linearity  control  in  the  cathotle  cir¬ 
cuit  of  the  vertical  deflection  am¬ 
plifier  affects  the  top  of  the  picture. 

In  the  event  that  test  patterns 
are  not  available,  then  an  r-f  signal 
from  a  signal  generator,  suitably 
amplified,  may  be  fed  into  the  grid 
of  the  flying-spot  ert  and  to  the  sync 
input.  If  the  frequency  is  in  ex¬ 
cess  of  150  kilocycles  and  is  syn¬ 
chronized  as  a  harmonic  of  the  hori¬ 
zontal  sawtooth  generator,  a  .series 
of  vertical  black  and  white  bars  will 
appear  on  the  face  of  the  tube.  For 
proi)er  linearity,  these  bars  should 
have  equal  spacing. 

Similarly,  if  an  audio  o.scillator  is 
fed  into  the  grid  of  the  cathode-ray 
tul)e  and  its  frequency  is  between 
(iOd  to  (100  cycles,  horizontal  bars 
will  api>ear  and  their  spacing  should 
be  adjusted  to  be  equal  for  i)roper 
vertical  linearity.  Any  of  the  com¬ 
mercial  grating  generators  can  also 
be  u.sed  to  set  up  the  linearity  of  the 
sweeps. 

If  there  are  no  sources  available 
for  interlaced  sync  operation,  the 
horizontal  sweep  circuit  may  be 
allowed  to  run  free  and  the  vertical 
circuit  synchronized  to  the  (iu-cycle 
line  to  minimize  hum  difliculties. 
This  will  give  a  260-line  noninter¬ 
laced  sweep,  which  may  be  adequate 
for  many  purfwses. 

Figure  6  shows  a  simple  circuit 
for  obtaining  standard  ,52."i-line  in¬ 
terlaced  sweej).  Impulses  of  60- 
cycle  frequency  derived  from  the 
vertical  blocking  o.scillator  are 
passed  through  the  INIM  crystal, 
causing  a  .tl.fi-kc  tuned  circuit 
to  ring  with  damped  oscillations. 
Sufficient  negative  resistance  is 
addeil  to  make  the  31..5-kc  o.scilla- 
tions  approximately  constant  in 
amiditude.  The  15.75-kc  horizon¬ 
tal  blocking  oscillator  or  syncrolock 
o.scillator  can  then  be  synchronized 


by  two-to-one  countdown. 

By  adjusting  the  31.5-kc  tuned 
circuit,  interlace  is  readily  obtained. 
The  amount  of  negative  resistance 
given  this  circuit  is  controlled  by 
the  5,000-ohm  variable  resistor  in 
the  cathode  of  the  12AU7  interlace 
generator. 

The  amplitude  of  the  initial  ring¬ 
ing  is  set  by  the  1,000-ohm  variable 
resistor  in  the  cathinie  of  the  block¬ 
ing  oscillator.  It  is  neces.sary  that 
this  imput.se  be  sharp  enough  to 
cau.se  the  31.5-kc  tuned  circuit  to 
ring  strongly.  Tiw  much  negative 
resistance  will  cause  the  31.5-kc 
tuned  circuit  to  oscillate  continu¬ 
ously  and  not  be  under  the  control 
of  the  vertical  oscillator.  If  the 
pul.se  derived  from  the  vertical 
O.scillator  is  not  sharp  enough, 
further  amplification  and  clipping 
may  be  necessary. 

The  proper  amount  of  horizontal 
sync  voltage  for  horizontal  o.scil¬ 
lator  control  is  obtained  by  adjust¬ 
ment  of  the  two  potentiometers  in 
the  plate  circuit  of  the  12Ar7  inter¬ 
lace  generator.  If  the  amplitude  of 
the  31.5-kc  signal  is  tt)o  great  it  will 
cau.se  the  horizontal  oscillator  to 
tear  at  a  60-cycle  rate.  Further  re¬ 
finements  of  this  circuit  woubl  con¬ 
sist  of  a  dilTerentiating  and  limiting 
amplifier  following  the  generator 
to  sharpen  the  horizontal  sync 
pulses.  This  circuit  is  most  effective 
when  the  60-cycle  line  is  steady;  if 
the  line  fre<juency  varies,  the  31.5- 
kc  circuit  will  have  to  be  readjusted. 

Construction 

All  of  the  circuits  involved  in  the 
chain  from  the  phototulx*  through 
the  mixer  and  clipper  should  be 
built  with  the  same  care  normally 
taken  for  a  high-gain  i-f  amplifier 
for  a  carrier  fre<iuency  of  6  me. 
The  components  should  be  well 


FIG.  S'  Small  transpar*nci*«  can  b«  accommodatod  by  •mployinq  lb*  opUcal  lyiivm 
oi  a  3S  mm  proiactor  backwards,  with  th*  pboioluba  In  plac*  oi  lb*  uauol  lamp 
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Mpa<-p<i  from  the  chaAttts,  and  the 
utairen  iHoUted  from  each  other. 
The  ftrat  few  stairen  operate  at 
rather  low  levela  and  unlei^x  this 
(Hirtion  of  the  unit  at  leaxt  ia  well 
ahielded  there  may  be  conaiderable 
pickup  from  local  broadra.stinif  ata- 
tiona  and  othera. 

The  phototulM*  ahould  l>e  well 
ahielded  ajraiiMt  lx>th  r-f  and  liyht 
pickup.  Foil  or  thin  aheet,  or  a 
pro|>er-!*i7.e  can,  ahould  l>e  placed 
over  the  phototulie  and  grounded. 
A  alot  approximately  the  .aiw:  of 
the  window  area  of  the  phofotula; 
(that  jKirtion  inside  the  tuU-  cov- 
ere«l  by  a  sawtiadh  wire  sK'reen) 
.should  Ik*  cut  in  the  foil  or  sheet 
in  order  to  allow  liK'ht  passing 
throujrh  the  transparency  to  Ik* 
pit  ked  up  by  the  phototul>e. 

.A  regulated  supply  of  250  volts 
and  65  milliam|K*res  should  be  used 
for  the  video  circuit.  A  neRative 
ret(ulated  voltage  should  also  be 
used  for  the  phototul)*  supply.  I.oad 
resistors  for  the  dyno<le  stages  of 
the  phototulie  can  V>e  wired  directly 
to  the  pins  of  the  siK'ket. 

A  pha.se-inverter  stage  having 
e«jual  outputs  of  opposite  polarities 
is  also  useful  should  a  negative  in¬ 
stead  of  a  positive  transparency  be 
us*h1.  Positive  transparencies  are 
preferred  in  this  system  because 
the  noise  generateti  in  the  phototube* 
is  pro|K)rtional  to  the  brightness  of 
the  light  and  hence  any  noi.se  or 
snow  present  will  Ik*  less  pro¬ 
nounced  in  the  lighter  portions  of 
the  picture.  Thus,  if  a  positive  is 
used  to  make  the  picture,  the  noise 
is  much  less  visible  than  with  a 
negative,  where  the  highlights  of 
the  negative  on  reversal  become 
ilark  areas  on  the  resulting  positive 
(licture,  showing  noise  in  the  dark 
ureas. 

The  {K*aking  coils  shown  will 
eijualire  tin*  response  to  greater 
than  5. .5  megacycles.  ShouM  con- 
v«*ntii>nal  }  .5- me  video  peaking  coils 
be  used.  th<*  resolution  will  siitT<*r 
slightly.  I  he  bias  for  the  v  uieo 
tubes  can  In*  ilerivi'd  from  a  small 
battery.  .Mternativelv .  the  bias  may 
Ik*  ilerived  from  a  negative  voltage 
.source  and  briiught  down  to  the 
pro|K*r  values  by  voltage  dividers. 

Adiustmentt 

.After  the  linearity  has  b»*»*n  prop¬ 
erly  set.  the  blanking  is  recon- 


nc.  S  Ctrcull  ol  Iniarlac*  qcncrolot 
lor  obtalalaq  S2S  lino  laiorlacod  swoop 


FIG.  7  Stmplo  modulator  circuit  lor 
oddlnq  vidoo  to  on  r  f  qonorator 


FIG.  8  Roqulatlon  ol  locxu  coll  curront 
io  proTidod  by  thii  circuit 


netted  to  the  grid  of  the  llying-sptit 
•scanner  and  to  the  blanking  mixer 
in  tht*  video  amplifier;  a  transpar¬ 
ency  is  next  taped  on  tin*  face  of 
the  cathode-ray  tube.  The  intensity 
control  of  the  ert  is  then  adjusted 
for  the  brightest  possilile  raster 
that  can  still  bt>  focusetl. 

The  video  gain  control  is  ad¬ 
vanced ’until  a  vitleo  output  signal 
is  obtained.  This  video  signal 
should  Ik*  examined  by  means  of 
another  television  receiver  or  on  a 
monitor  .screen.  Should  there  be 


streaking  or  long  smear  tails  fol¬ 
lowing  the  picture,  the  high-fre¬ 
quency  peaking  capacitor,  C  in  Fig. 
2,  should  be  adju.sted  until  these 
etfects  disappear.  A  sharp  white 
or  black  outline  following  an  object 
for  a  short  distance  is  removed  by- 
ad  justing  the  tlash  phosphor  com- 
jiensator,  K  in  Fig  2. 

The  video  gain  control  is  adjusted 
until  the  proi>er  picture  contrast  is 
obtained  on  the  monitor.  The.se 
adjustments  are  readily  and  quickly- 
made. 

.A  further  improvement  in  the 
system  may  be  .secured  by  using  a 
Kodaslide  projector  in  reverse  by 
f(X*using  an  image  of  the  ert  raster 
upon  a  35-mm  transparency  and 
then  picking  up  the  light  passed 
through  the  tran.sparency  with  a 
condensing  lens.  The  phototulie  is 
mounted  where  the  projection  lamp 
was  formerly  placed.  The  same 
precautions  about  shielding  apply 
here.  Figure  5  shows  this  .setup. 
If  it  is  desired  to  transmit  opaque 
information,  then  the  raster  of  the 
flying  spot  must  be  projected  by  a 
lens  on  to  the  opaque  material  to 
be  transmitted,  and  the  light  from 
the  opaque  material  then  picked  up 
by  the  phototube.  This  is  a  full 
application  of  the  old  Ilying-spot 
method. 

Figure  7  shows  a  simple  modu¬ 
lator  circuit  for  modulating  any  sig¬ 
nal  generator  or  r-f  .source. 

Figure  H  is  a  circuit  for  auto¬ 
matic  regulation  of  focus,  which 
might  be  used  in  more  elaborate 
designs. 

Applications 

Complete  picture  signals  for  the 
final  testing  of  any  television  re¬ 
ceiver  are  available  in  the  absence 
of  a  broadcast  tv  signal.  Complete 
checks  of  overall  low  and  high-fre¬ 
quency  transient  response  are  pos¬ 
sible.  as  are  tests  for  corrts-t  opera¬ 
tion  of  the  video  amplifiers  ami  sync 
sepaiation. 

.A  large  jiart  of  television  receiver 
point-by-point  testing  can  be  elim¬ 
inated  by  using  a  series  of  simple 
test  pictures  which  are  spec-ially 
prepared  to  show  up  television  re¬ 
ceiver  faults.  These  special  pic¬ 
tures  would  have  dark  and  light 
backgrounds  for  showing  how  d-c 
restorers  or  d-c-coupled  video  am¬ 
plifiers  tiehave. 
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Admittance  Analyzer 

A  new  r-f  iiiea^iirin^  in^tnlIllellt  that  jiives  the  quantity  over  a  ran^e  of  values 

greater  than  ean  presently  l>e  measured  hy  other  instruments.  Ha>ieall\  similar  to  a  d>c' 
ohmmeter.  this  apparatus  is  >elf-eontained  and  eould  he  battery  operated 


The  admittance  analyzi;r  has 
been  developed  to  overcome  dif¬ 
ficulties  inherent  in  the  use  of 
other  radio-frequency  measurement 
equipment.  It  mc'asures  the  quan¬ 
tity  <i  --  jH  over  a  Kreater  ranRe  of 
values  than  can  In*  achieved  by  any 
other  available  instrument.  Becau.se 
it  is  not  a  null  instrument,  it  re¬ 
quires  no  well-shielded  Kenerator 
and  detector.  The  apparatus  is 
complete  in  one  unit,  portable,  and 
could  easily  be  powered  by  batter¬ 
ies.  The  first  working  minlel  is 
housed  in  a  ca.se  Ifi  x  16  a  8  in., 
weitths  about  30  pounds  and  is 
operated  from  the  power  line. 

.Measurements  of  radio-frequency 
components  and  antennas  are  cus¬ 
tomarily  made  by  one  of  two  jren- 
eral  methods:  bridge  (or  null)  and 
substitution  of  elements.  Bridge 
methods  require  a  signal  generator 
and  detector  besides  the  bridge  it¬ 
self.  All  units  must  be  well  shielded 
or  the  null  will  be  ob.scured.  The 
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range  of  resistances  to  be  directly 
measured  by  a  bridge  is  limited. 

Element-substitution  methods 
also  require  a  signal  generator  and 
detector,  although  the  latter  can  be 
a  simple  type,  such  as  a  thermo¬ 
couple  indicating  instrument.  The 
greatest  disadvantage  of  this 
method  is  the  lack  of  suitable  vari¬ 
able  resistors  as  well  as  ditliculty  in 
reproilucing  measurements. 

Exact  measurements  by  any  of 
the  present  meth<Hls  are  particu¬ 
larly  difficult  in  the  field.  Condi¬ 
tions  are  much  less  favorable  than 
those  in  the  laboratory  and  skilled 
personnel  is  seldom  available.  The 
radio-fre<iuency  prot>erties  of  a 
comp<jnent  too  often  dei)end  upon 
who  has  made  the  measurement  and 
with  what  type  of  instruments. 

The  circuit  of  the  admittance 


analyzer  is  similar  to  that  for  a  d-c 
ohmmeter.  The  basic  diagram  of 
the  instrument  is  shown  in  Fig.  lA. 
The  reference  resistor  is  R,  an  r-f 
oscillator  takes  the  place  of  the  bat¬ 
tery  and  a  radiiv frequency  vtvTn 
replaces  the  d-c  meter  movement. 
The  output  of  the  oscillator  is  not 
so  constant  as  the  output  voltage  of 
a  dry -cell  battery.  It  is  therefore 
convenient  to  switch  the  vtvm  to 
measure  the  oscillator  output  as 
well  as  voltage  across  the  unknown. 

A  voltage  K  at  the  desired  test 
frequency  is  impressed  across 
points  1  and  3.  The  values  of  L  and 
C  are  then  resonated  to  the  im¬ 
pressed  frequency.  It  is  now  theo¬ 
retically  possible  to  replace  the 
tuned  circuit  LC  with  a  resistor  r 
that  represents  all  the  los.ses  ber 
tween  points  2  and  3  as  in  Fig.  IB. 
.•\  current  i  then  tiows  through  the 
resistors  R  and  r,  producing  a 
voltage  drop  e  across  the  resistor 
r.  We  may  then  set  up  the  follow- 


Fronl  and  r*ar  vtawi  oi  Ik*  admitlanc*  aDalfi*i  with  tkl*ldinq  removed 
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iiiK  HinipU*  i*<4uali<iits  shown  U*low  : 
K  -  tiK  *  r)  1) 

#  If  J 

Ihvide  K<j.  1  by  K(j.  2 

Kh  -  («/r)  +  1 
/<  V  -  'yjA  -  I 

ltf|ilarin(r  1  r  by  C,  and  (Itviiiin/ 
both  sid«‘s  by  li 


From  F.<(  .1  it  is  sM’n  that  if  K 
and  U  arc  h«*ld  constant,  the  meter 
that  reads  the  voltairi*  r  can  lie  cali- 
bratiHl  (iirectly  in  condnctain’e.  It 
u  also  true  that  the  value  of  ]l  can 
be  chantfed  by  steps  of  10  and  the 
-  ime  meter  scale  can  he  used  merely 
to  mentallv  adding  the  proper  num¬ 
ber  of  7.eros 

^AcawfcmcnX  Technique 

The  usual  method  of  measuring 
all  unknown  is  to  set  tiie  oscillator 
on  friMpiency.  set  the  oscillator  out¬ 
put  voltaire  to  the  stantlard  value, 
resonate  the  L(’  I'irciiit  anil  record 
leadings  of  the  coioluctance  (i  and 
the  capacitance  of  the  variable  ca- 
I'acitor  C  These  readings  are  called 
ti’  and  (' .  The  unknown  is  then 
c  innected  to  the  tei  minals  marked 
.V  and  C  is  varied  to  restore  reso¬ 
nance.  The  new  readings  are  called 
<!,  and  <’  The  admittance  of  the 
unknown,  <!.  and  ft,,  mav  now  be 
found 


Since  />’,  the  susceptanci*  of  the 
cajiacitor,  is  eipial  to  mf  the  capac¬ 
itor  dial  can  be  calibrateii  directly 
in  susceptanci-  at  t  me.  If  the  nuol- 
inys  of  this  scale  are  called  h  and 

h. 

H,  -  /  it-i  —  fi  (/  in  Ulc' 

When  measuring  an  unknown 
that  is  inductive  in  natun-,  the 
los.ses  in  the  measuriiiK  circuit  ma> 
be  neylei  ted  las-ause  they  an-  small 
compared  to  the  loss  in  the  induc¬ 
tance.  The  measurenu-nt  mav  then 
be  made  in  one  step  with  the  in- 
tern.-sl  inductance  omitted.  The 
pnvedure  in  this  case  is  to  set  the 
oscillator  to  the  desired  frequency, 
set  the  oscillator  output,  plujr  in  the 
coll  to  be  tested,  resoiiate  it  with 
the  variable  caivicitor  (’  and  then 
read  the  conductance  meter  and 
capacitor  dials.  The  value  of  (i  is 
indicated  on  the  conductance  meter 


and  ll,  is  obtained  by  multiplying 
the  reading  of  the  h  scale  by  the 
test  frequency  in  metracycles.  Since 
the  real  jKiwer  dis.sipated  in  the  un¬ 
known  is  Kiven  by  and  the  re¬ 
active  power  is  given  by  r'B.  the  Q 
of  the  unknown  equals  It.  G,. 

fine  of  the  disadvantages  of  .such 
a  direct-reading  circuit  is  that  the 
instrument  nieasure.s  only  ampli¬ 
tude  and  is  not  sensitive  to  phase 
ditTerences,  This  characteristic 
makes  the  setting  of  the  tuning 
capacitor  rather  uncertain  when 
mea.suring  low-Q  components  at  low 
frequencies.  To  alleviate  this  diffi¬ 
culty  the  phase  comparison  circuit 
shown  in  Fig.  IC  wa.s  added  to  the 
instrument.  The  phase  standard  is 
an  Allen-llradley  type  J  potentiom¬ 
eter.  A  1N31  crystal  rectifier  and 
a  tuning-indicator  tube  are  used  to 
indicate  a  minimum  voltage  be- 
twi-en  the  movable  arm  of  the 
IMitentiometer  and  the  upper  end  of 
the  unknown.  This  circuit  is  usable 
up  to  a  frequency  of  1  me. 

Figure  2  shows  the  diagram  of 
the  complete  instrument.  The  oscil¬ 
lator  consists  of  a  t>.\tT')  tube  con- 
iu“cted  in  a  grounded-plate  Hartley 
circuit.  The  oscillator  output  is 
controlled  by  A’,,  which  varies  the 
o.scillator  screen  voltage,  large 
amount  of  tuning  capacitance  is 
used  in  order  to  keep  the  harmonic 
output  of  the  oscillator  to  a  low 
amo-mt  The  o-itput  of  the  oscil- 


riG.  I  Davalopmcnl  ot  th«  admlltoncr 
meoiuiinq  •quipmant  on  ih*  baiii  ot  a 
d  c  ohmmeter 


lator  is  fed  to  the  measuring  circuit 
through  a  short  length  of  RG-58  U 
cable,  the  shield  of  which  is 
grounded  only  at  the  measuring  cir¬ 
cuit  end.  Any  one  of  five  resistors 
ranging  from  100  ohms  to  1  meg¬ 
ohm  may  be  selected  for  the  stand¬ 
ard  resistor  R  by  using  the  proper 
setting  of  S .  Switch  S,  is  used  to 
connect  the  vtvm  either  to  measure 
the  oscillator  output  or  the  voltage 
aiToss  the  measuring  circuit.  The 
switch  uses  one  spdt  section  on 
either  side  of  the  measuring  circuit 
shield  to  eliminate  the  coupling  that 
would  exist  between  two  adjacent 
switch  terminals  if  only  one  .section 
were  u.sed.  The  measuring  capaci¬ 
tor  C ,  is  a  three-gang  450-,u/if-per- 
section  variable  capacitor.  For  low- 
frequency  operation  additional 
capacitance  may  lie  switched  in  by 
.S' .  The  internal  inductances  needed 
to  combine  with  C  in  order  to  make 
a  resonant  circuit  are  switched  into 
the  circuit  by  A'.  Switch  A’,  is  used 
to  connect  the  p-f  check  circuit 
when  it  is  desired;  as  with  .S’,  a  two- 
section  switch  is  used  to  eliminate 
unwanted  coupling  between  the  os¬ 
cillator  output  and  the  measuring 
circuit.  A  9006  diode  is  used  as  the 
rectifier  for  the  radio-frequency 
vtvm.  The  diode  loading  on  the 
measuring  circuit  is  held  to  a  mini¬ 
mum  by  using  a  high  value  of  diode 
load  resistance.  The  output  of  the 
dimle  is  applied  to  one  grid  of  a 
tiSN7  balanced  d-c  vtvm.  The  d-c 
vtvm  circuit  is  balanced  by  R,  and 
the  contact  potential  of  the  diode  is 
balanced  by  R .  The  sensitivity  of 
the  meter  circuit  is  controlled  by  R  . 

When  the  p-f  check  circuit  is 
used,  the  output  of  the  l.N':'.  1  recti¬ 
fier  is  amplified  by  a  d-c  am¬ 

plifier  and  the  amplifier  .signal  is 
used  to  operate  a  6.\F(i  eye  tube. 

Since  the  plate  current  of  the 
oscillator  tulK'  varies  widely  when 
the  screen  voltage  is  varied  the 
power  supply  is  operated  with  choke 
intiut.  The  current  to  the  Vli  tulies 
IS  further  stabilized  by  the  use  of  a 
ti-w  H.'i-volt  lamp  as  part  of  the 
voltage  divider  system.  The  lamp 
acts  as  a  constant-current  ballast. 

Using  The  Instrument 

In  the  amount  of  testing  con¬ 
ducted  since  the  first  instrument 
was  finished  it  has  proved  extremely 
useful.  During  this  time  i*  was  not 


4o9u<I  1950— ftfCTRONICS 


1 


FIG.  2  Ciicuit  diaqram  oi  the  admittance  meter.  Oscillator  portion  at  the  leit  is  connected  to  the  measuring  circuit  by  a  shielded  cable 


lieccfs.tary  to  add  any  auxiliary 
components  to  make  a  measure¬ 
ment.  The  accuracy  of  the  instru¬ 
ment  is  comparable  to  that  of  any 
other  direct-readinK  instrument. 
•Absolute  accuracy  ilepends  on  many 
conditions;  one  thin^  which  de¬ 
tracts  from  accuracy  is  that  some¬ 
times  the  (|uantities  desired  are 
small  differences  between  larjre 
•luantities.  Other  sources  of  error 
at  hiyh  frtH|uencies  are  the  stray 
parameters  present  in  all  the  circuit 
elements.  These  errors  can  be  re¬ 
duced  by  careful  desiim  and  the 
development  of  special  components 
for  the  instrument.  The  one  model 
built  was  made  entirely  of  standard 
components. 

The  instrument  can  be  used  for  a 
wide  rariKe  of  measurements.  Re¬ 
sistors  from  lb  ohms  to  1  megohm 
may  be  measured  up  to  a  freijuency 
of  1  me.  .At  hijrher  frequencies  the 
ranjre  is  from  10  ohms  to  1  f  mey'- 
ohm  (f  =  fretjuency  in  me).  Coils 
of  much  lower  series  resistance  may 
be  measured  liecause  the  resistance 
is  transformed  by  resonant  circuit 
action.  The  admittance  of  anten¬ 
nas,  transmi.ssion  lines,  and  most 
commonly  used  r-f  components  lie 
within  the  direct-readintr  ramre  of 


this  instrument.  Because  of  its 
portability  it  is  possible  to  take  it 
out  to  the  antenna  tuninjr-house  at 
a  broadcast  station  and  adjust  the 
antenna  network  until  it  offers  the 
proper  termination  for  a  transmis¬ 
sion  line.  It  is  well  suited  for  the 
measurement  of  antenna  character¬ 
istics.  (Jn  shipboard  and  aircraft 
antennas  it  will  tell  immediately 
whether  or  not  the  antenna  will  ac¬ 
cept  power  from  the  transmitter. 
The  routine  use  of  a  device  such 
as  this  at  a  communication  station, 
aboard  ship  or  at  an  air  field  will 
inilicate  the  insulation  deterioration 
or  poor  connections  in  an  antenna 
and  transmission  line  system. 

The  u.se  of  this  device  requires 
that  the  user  become  accustomed  to 
thinkinjr  in  terms  of  (i  •  iH  instead 
or  li  +  jX.  The  main  ilitliculty  here 
i-  that  a  certain  amount  of  mental 
inertia  must  1m*  overcome.  In  many 
cases  -f-  iH  measurements  are 
advantageous  since  tuned  circuits 
used  with  electron  tubes  are  ordi¬ 
narily  parallel  cinuits.  When 
damping  resistors  or  parallel-feed 
elements  are  u.sed  the  calculations 
become  much  less  involved  than 
when  the  parallel  components  are 
measured  directly. 


The  antiresonant  Z  is  simply  1  (» 
if  the  Q  of  the  circuit  is  10  or  above. 
The  meter  face  could  have  a  Z  seal# 
added  for  such  use.  For  antennas 
the  series  resistance  measured  by 
any  instrument  is  greatly  affected 
by  the  base  capacitance  of  the  an¬ 
tenna.  In  order  to  determine  the 
actual  radiation  resistance  of  the 
antenna  and  therefore  the  antenn* 
and  site  efficiency,  it  is  nwessary  to 
make  a  series  of  measurements  and 
then  a  graphical  determination  of 
the  actual  antenna  radiation  resist¬ 
ance.  If  the  antenna  conductance 
were  made  the  basis  of  comparison 
it  would  not  involve  this  complica¬ 
tion  because  the  ba.se  capacitance 
has  no  effis  t  on  the  conductance  of 
the  antenna. 

The  instrument  de.scrilM*d  is  not 
reKarded  as  the  ultimate  since  it 
was  constructed  to  prove  the  prac¬ 
ticability  of  the  basic  principle.  The 
accuracy  at  the  hiprhest  frequencies 
can  be  improved  by  the  development 
of  special  components  for  u.se  in  the 
measuring  circuit.  Other  special 
components  will  permit  reduction  in 
size  and  weijfht  of  the  instrument. 
Patent  proceedings  on  this  instru¬ 
ment  are  beinjr  carried  on  by  the 
Office  of  Naval  Research. 
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i’hyu  •  I.ab*tnttur%€tt 
Syitnnut  h:Uctrtc  l^odurta  Inr 
ttnyaidr,  \'ru  Vorir 


RIfU'KNT  STl'ltira  havf  li*fn  uri(l«T- 
takeii  t»  demonfttrati*  th»-  !»ijr- 
niflcatu-e  of  rontra.Ht  n-miitinn  in 
tt'lfviaioii  imatri'!*. 

Contrast,  f<ir  pn's«*nt  piirixws. 
may  Ih*  (tctini'tl  simply  as  tin-  inti-n- 
sity  ratio  tM-twe*-n  tin-  whitost  and 
lilarlifsi  portions  of  a  s«'«*in'  Con- 
tra-<t  lU'tcrioratos  v\ln-n  unwanted 
lurht  leai  lies  an  oI>sit\«t’s  e>e  from 
the  vu'inity  of  the  screen  iK'ctipied 
I  li>  the  picture.  Improvement  in 
(outlast  must,  accordiny'ly,  result 
from  prefi-rential  dl.scrimination 
uKainst  unwanted  litrht. 

'I'he  tyjs's  of  unwanted  liKht, 
listed  III  the  order  of  proliah'e  im- 
jMirtance,  are 

'  I  •  .Amhienl  IlKht 
I  2  I  liaUtion 

i.’tl  Ketlection  of  hack-of-picture 
liK'hl  from  air-y’lass  interfaces  such 
as  from  the  safety  window 

(  l>  Hot  .'(lots  due  to  s|M‘cular  re- 
rtection  of  concentrated  liirhts  from 
the  curved  cathtMlt*-ra>  tiihe  face 
(r>»  Ijilerally  -  directed  picture 
lutht  .scattered  liy  the  phosphor  it¬ 
self. 

l.ijrlit  from  the  hack  of  the  tluo- 
rescent  screen,  rellectt-d  from  the 
inside  of  the  hulh,  also  reduces  con¬ 
trast,  hut  as  filters  have  no  prefer¬ 


ential  effect  upon  such  liKht, 
further  di.scussion  of  this  will  Ik* 
omitted. 

Amhienf  liKht  is  usually  ditTiise 
liKht  from  the  r<Him  fallitiK  rather 
uniformly  over  the  face  of  the 
cathi'>iie-ray  tube  and  then  ifitTu.sely 
scattered  as  shown  at  the  riKht  in 
Kik-  1  The  liKht  pas.ses  throuKh 
the  safety  window,  throuKh  thi* 
cath(Mle-rav  tiihe  face,  and  is  then 
scattered  hy  the  phosphor.  ,''ome  of 
it  Koes  to  the  ohserver's  eyes  hy 
aKain  traversiiiK  the  tiihe  face  and 
the  safety  window. 

If  the  face  plate  is  a  neutral  Kray 
filter  of  thickness  /*,  desired  liKht 
from  the  fluorescent  sjKit  .S'  passinK 
throuKh  iH‘r|>endicular  to  the  sur¬ 
face  is  tran.smitt(*d  in  aci-ordance 
with  the  formula  .A.,.,  7'  ,  where 

■A,,.,  is  the  relative  transmis¬ 
sion  of  desired  liKht  from  the  sfKit, 
and  T  is  the  transmission  of  a  unit 
thickness  of  Kray  kIuss.  .\mhient 
liKht  must  traverse  this  filter  twice 
so  its  transmission  is  at  most 

.A..k,,..  T  .  Thus  .t,,., . A..., 

T  . 

Practical  Transmiaion  Value 

The  transmission  of  aminent  liKht 
is  usually  less  than  T'  lu'caiise  such 
liKht  Kenerally  comes  from  the  side 


and  passes  throuKh  the  face  plate  at 
an  angle.  This  discussion  applies 
equally  v^-ell  to  filter  material  which 
might  be  incorporated  into  the 
safety  window.  Transmissions  of 
neutral  filter  face  plate  glass  center 
around  66  percent.  It  follows  that 
the  ambient  light  is  preferentially 
discriminated  against  by  at  least 
this  same  percentage,  or  —1.8  db. 
The  absorption  could  Ik*  just  as 
effectively  distributed  lK?tween  the 
face  plate  and  the  safety  window. 

Halation  in  a  cathode-ray  tube 
ap{)oars  as  a  spurious  circle  of  light 
about  the  scanning  s|M)t.  Because 
the  spot  moves  too  fast  to  l>e  seen  on 
a  television  screen,  the  circle  is  also 
invisible  hut  reduces  the  contrast 
near  highlights.  Its  origin  is  due 
to  total  internal  reflection  at  the 
outside  surface  of  the  cathode-ray 
tulK*  face.  This  is  shown  in  exag¬ 
gerated  form  at  the  center  of  Fig. 
1.  The  face  of  the  cathode-ray  tube 
has  purposely  been  drawn  dispro- 
fKirtionately  thick,  making  the  halo 
larger  in  diameter  than  it  is  in 
actual  practice.  For  a  face  h.S  inch 
thick,  the  halo  is  alKiut  an  inch  in 
diameter. 

If  light  starts  from  a  point  inside 
the  glass  and  strikes  the  glass  at 
incidence  angle  <j,  it  is  refracted 
anti  emerges  at  angle  «  in  such  a 
manner  that 

■in  d  index  of  refrae-  .  ... 

- ,  I  aiHiut  I.o 

gin  f  don  of  gilts* 

Consequently,  as  ;/  gets  larger  there 
comes  a  time  when  a  reaches  90 
degrees.  Then  no  light  can  get  out 
of  the  glass  and  it  is  all  reflected 
internally. 

The  diffuse  reflection  from  the 
screen  of  this  internally-reflected 
light  produces  about  the  spot  a  ring 
having  a  well-defined  inside  edge. 
It  is  also  true  that  if  the  two  glass 


no 
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Contiast  Improvement 

Analvsis*  of  tlu*  various  factors  iiivolveil  in  evaluation  of  the  merits  of  several  systems  for 
improving  the  contrast  of  picture  tubes  with  optical  filters.  Results  of  subjective  tests 
ami  objective  measurements  favor  black-faced  tubes 


surfaces  are  parallel,  light  urigin- 
ating  outside  the  glass  can  never  be 
totally  internally  reflected.  In  the 
case  of  a  cathode-ray  tube,  some  20 
to  30  percent  of  the  light  comes 
from  fluorescent  material  in  optical 
contact  with  the  glass.  The  rest 
comes  from  material  not  in  optical 
contact,  so  that  this  light  cannot 
contribute  to  the  halo. 

Halo  Reduction 

Halation  can  be  reduced  by  mak¬ 
ing  the  cathode-ray  tube  face  an 
optical  filter.  In  Fig.  1,  the  path 
shdf  is  about  four  times  the  path 
na,  hence  the  transmission  of  the 
halo  light  relative  to  the  desired 
light  is 

r-’ 

If  7’"  is  0.06  then  T"  is  0.3  or  —  .*> 
db.  Filter  properties  in  the  .safety 
window  do  not  reduce  halation.  The 
filter  material  must  lie  in  optical 
contact  with  the  cathode-ray  tul>e 
window.  Some  filters  have  Iteen 
sprayed  on  the  outside  of  the  face 
in  the  form  of  a  colored  lacquer. 
These  reduce  halation.  Law  has 
suggested  that  filter  material  la* 
placed  on  the  inside  of  the  face 
before  the  phosphor  is  settled. 

Reflection  of  picture  light  back 
onto  the  screen  is  possible.  Because 
a  sheet  of  transparent  glass  reflects 
.some  light,  the  amount  increasing 
with  angle  of  incidence,  side-di¬ 
rected  light  from  a  picture  high¬ 
light  may  be  reflected  back  on  other 
parts  of  the  screen.  This  is  done 
chiefly  by  the  back  surface  of  the 
safety  window.  Such  light  will  l>e 
discriminated  against  strongly  by 
filter  material  in  the  tube  face  or  in 
optical  contact  upon  it.  The  tran.s- 
mission  is  about  the  same  as  for 
halation.  Filter  material  in  the 


safety  glass  or  in  a  separate  sheet 
has  negligible  effect. 

Other  reflections,  such  as  ambient 
light  from  the  cathode-ray  tube  face 
or  the  front  of  the  .safety  window, 
are  usually  unimportant.  However, 
the  hot  spot  due  to  a  concentrated 
light  source,  such  as  a  floor  lamp 


FIG.  1  -  Exaqq*ral»<i  *l«w  ot  piclur* 
tub*  and  tal*ly  window  ihow*  *11*01* 
ol  ambl*nl  Uqht  and  halation 


FIG.  2  -  Spectral  *n*rqy  distribution 
cunr**.  A  S.SOO  X  doyliqbl  iluor**c*nl 
lamp  Is  r*pr*s*nt*d  by  cur**  A.  Cur** 
B  oppll**  to  north  skyllqht  and  cur** 
C  o  SOO'Watt  tunqst*n  lamp 


or  a  window,  can  be  very  annoying 
because  of  its  high  intensity.  Such 
a  reflection  from  the  .safety  window- 
can  usually  be  avoided  because  of 
the  specular  or  mirror-like  nature 
of  the  reflection  and  the  flatness  of 
the  window. 

Proper  placement  of  lamp  or  re¬ 
ceiver  throws  the  reflection  out  of 
the  viewing  angle.  Because  of  the 
curvature  of  the  cathode-ray  tube 
face,  however,  it  is  almost  impos¬ 
sible  to  eliminate  a  hot  spot  if  there 
is  a  light  .source  near  the  audience. 
Filter  material  in  the  safety  window 
discriminates  against  this  hot  spot 
much  as  it  discriminates  against 
ambient  light. 

The  filter  material  could  be  inter¬ 
spersed  with  the  phosphor  in  the 
form  of  some  colored  material  such 
as  mangane.se  dioxide.  It  is  claimed 
that  this  reduces  the  reflectivity  of 
the  phosphor  and  decrea.ses  the 
spreading  out  laterally  of  the  light 
from  the  spot  through  the  phosphor 
itself.  Tulles  of  this  type  have 
recently  Iwen  announced. 

From  a  purely  physical  stand- 
|)oint,  if  the  phosphor  and  the  am¬ 
bient  light  have  fixed  but  dif¬ 
ferent  spectral  energy  distributions 
throughout  the  visible  siiectrum,  a 
filter  could  lie  designed  to  di.scrim- 
inale  most  strongly  in  the  regions 
of  the  ambient  light.  However,  this 
would  be  likely  to  shift  the  color 
of  the  wanted  light  considerably, 
necessitating  a  new  selection  of 
phosphor  blend  for  the  cathcxle-ray 
tulie.  Though  this  might  well  be 
done  for  a  fixed  spectral  energy  dis¬ 
tribution  of  ambient  light,  it  is 
scarcely  feasible  for  the  wide 
variety  of  light  sources  usually 
encountered. 

Figure  2  shows  typical  spectral 
energy  distribution  curves  for  fluo- 
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riG.  )  ICTEC  color  llmiti  lor  P4  whit* 
phoopbor 


FIG  4  JETEC  •poclllratlon  lor  iroultal 
Itllor  loco  plat#  ola» 


rfii-fiit  lamp.  (la>ii>rht  alul 
lamp  Thf'<r>  ar*-.  of  coijr'o*.  aj)prpi  i- 
at)ly  miHlilioil  hy  n-tltvf ions  from 
v'al!.<  aiiil  other  MurfaceM  Irefore 
ri'.rrhiiivr  th«‘  rathinle-ray  tiihf  face. 
.\  fair  comprtmii.se  apiH‘ar.i  to  he 
the  »«>l»vtii>n  of  a  filter  material 
ah.«orhiii).'  as  nearly  uniformly 
acro.s.s  the  \i.sihlo  .s|HH'trum  a.s  jk).s- 
silile.  This  in  what  the  jrla.ss  com- 
I'anie-  have  tlone  in  .selectinjr  the 
k'la."S  for  the  bulhs  of  dark-faced 
tubes  fii  the  market. 

Standards 

1  h*'  .IKTKC  Tathode-Uay  Tube 
Sulrcommitter*  on  Phosphors  and 
Screen  Characteristics  recently 
adopted  a  typical  spectral  energy 
•list ribution  curve  for  the  P4  white 
television  phosphor.  The  color  com- 
(luted  from  that  curve  pives  the 
I  C.l.  chromaticity  indicated  as 
j'oint  !‘l  in  Fitr.  3.  The  polytjon 
repre.s»-nts  the  color  tolerance  pr»'s- 
enfly  set  for  the  P4  phi'sphor. 


If  the  spectral  enerRy  distribu¬ 
tion  for  the  F4  phosphor  is  mcslifted 
by  passinR  the  liRht  throuRh  a 
cathode-ray  tube  face  havinR  a  neu¬ 
tral  filter  face  plate,  then  the  cor- 
respondinR  chromaticity  shifts  to 
j»oint  f/  in  FiR.  3.  Recently  the 
Committee  on  Cathode-Ray  Tube.s 
standardized  on  the  color  and  trans¬ 
mittance  of  neutral  filter  face  plate 
Rlasses.  FiRure  4  shows  this  stand¬ 
ard  on  an  I. CM.  chromaticity 
diaRram. 

In  preparation  for  standardiza¬ 
tion  of  neutral  filter  face  plates. 
thi.H  laboratory  undertook  a  syste¬ 
matic  study  of  the  factors  which 
contribute  to  loss  of  contrast  in  a 
kinescope  imaRe.  The  proRram  in¬ 
cluded  both  subjective  testinR  and 
objective  measurement.  Te-sts  in¬ 
volved  a  vi.sual  comparison,  under 
carefully  controlled  liRhtinR  condi¬ 
tions,  of  a  pair  of  10-inch  cathode- 
ray  tubes  placed  side-by-side  and 
adjusted  to  have  the  same  siRnal 
input  as  well  a.s  identical  screen 
luminance  of  12  foot-lamberts. 

liroadcast  siRtials  and  standard 
test  patterns  from  the  laboratory 
video  siRnal  Renerator  were  u.sed. 
.\  Rroup  of  about  20  p«‘rsons  of  both 
sexes,  not  trained  in  television 
work,  participated  in  the  sched¬ 
uled  ciimparisons.  Observer  Rroups 
raiiRed  in  size  from  11  to  lb  pers¬ 
ons.  the  exact  composition  of  each 
Rroup  varyiuR  from  test  to  test. 

Test  Conditions 

.\  Rroup  of  eleven  10-inch  kin- 
esi'iipes  was  used,  which  meant 
that  110  sejiarate  tests  would  be 
needtil  if  all  pos.sible  combinations 
of  two  tubes  were  taken.  These 
tube.s  were  reRular  production  type 
lOllPl'sand  lOltPI's  hav inR  experi¬ 
mental  tinted  face  plates.  The  latter 
Rroui>  ciputained  Rray  face  plates 
hav  iiiR  visual  transmissions  ranR- 
iiiR  from  43  to  73  percent.  A  series 
of  17  elimination  tests  was  set  up, 
the  tube  deemed  the  la'tter  in  one 
test  Ihuiir  used  ayain  in  the  next 
test,  anil  so  on.  Occasional  checks 
ayainst  normal  prinluction  10HP4’s 
were  intrisluced  into  the  series  for 
control  purposes. 

The  photoyraph  is  a  view  of  the 
experimental  arranyements.  For 
illustratiny  the  etfint  of  ambient 
liyhtiny  on  the  picture,  a  200-vvatt, 
inside-frosted  incandescent  lamp 


was  placed  in  a  reflector  so  located 
as  to  produce  an  illumination  of  10 
foot-<-andle.s  at  each  of  the  tube 
faces.  Since  Illuminatiny  Enyi- 
neeriny  Society  recommendations 
for  liviny  room  illumination  are  5 
foot-candles  and  for  readiny  are  20 
to  30  foot-candles,  10  foot-candles 
was  considered  to  be  an  ambient 
liyht  level  which  miyht  reasonably 
be  encountered  at  the  tube  face  if 
someone  were  readiny  in  a  living 
room  where  a  television  receiver 
was  being  operated. 

A  questionnaire  was  filled  out  by 
each  ob.server  during  a  test.  The 
procedure  followed  required  observ¬ 
ing  the  tubes  and  answering  each  of 
three  questions  with  the  laboratory 
initially  dark  except  for  the  liyht 
from  the  two  cathode-ray  tube 
.screens.  The  incandescent  lamp  was 
then  turned  on  and  the  observers 
requested  to  answer  the  same  three 
questions  once  again.  Finally,  they 
were  asked  to  answer  a  fourth  ques¬ 
tion  on  the  basis  of  what  they  had 
just  seen. 

At  no  time  during  any  of  the 
tests  was  specific  information  given 
to  the  ob-servers  concerning  the 
transmissions  of  the  face  plates 
being  used  or  the  significance  of  the 
position  designations,  .4  and  H.  .As 
a  matter  of  fact,  the  winner  of  a 
given  elimination  would  have  its 
position  changed  before  the  next 
observations  occurred. 

lleneral  conclusions  are  as  fol¬ 
lows:  Tinted  face  plate  tubes 
seemed  to  be  preferred  over  normal 
10HP4’s;  among  neutral  tinted  face 
jilates,  the  preferred  range  seemed 
to  be  50  to  CO-percent  tr:insmission. 

The  authors  acknowledge  their 
indebtedness  to  the  Corning  (Hass 
Works  ami  the  American  Structural 
Products  Company  for  coop«’ration 
in  providing  glass  samples  and  per¬ 
tinent  optical  data,  and  to  the  engi¬ 
neers  of  our  own  company  for  their 
exivution  of  much  necessary  detail 
work. 
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exclusively  a  CINCH  feature*. .and  another 
contributing  factor  to  the  choice  of  CINCH 
Electronic  Components  os  STANDARD. 


Finest  molding  mochinos  and  oquipmont  oporatod  under  most  eiperienced 
guidance  and  engineering  supervision  with  adequate  and  unequaled 
facilities  has  advanced  CINCH  to  the  foremost  proclucer  of  low  loss  Mica 
components  in  production  quantity. 


CINCH  constantly  demonstrates  ability  to  hold  tolerances  on  Mica  mold' 
ings  ...  to  mold  high  dielectric  powders,  Mica  and  Melamine  ...  to 


QUANTITY  PRODUCTION  OF 
LOW  LOSS  MICA  COMPONENTS 


meet  the  most  exacting  requirements  in  smoll  metol  plostic  assem* 


biles  for  components  of  higher  quolity  moteriols  held  to  closer  tol 


T 


AVAILABLE  AT  LEADING  ELECTRONIC  JOBBERS  .  .  .  everywhere. 


Cinch  Manufacturing  Corporation 


-  CHICAGO  24,  ILLINOIS  - 

Subsidiary  of  United-Carr  Fastener  Corporation  •  Cambridge  42,  Massachusetts 


Stagger-Tuned  1-F  Design 


(  hurt  u\(‘rull  lianilu iiitli  for  3  «lh  anil  an>  frartioii  of  3  ilh.  for  i-f  uiniilifuTs 


iia\i;i;’;  I  to  .KM)  iirlirotioii 

Tiik  BANuwiirrii  nnluction 
factor  It  i*  her**  plotti**!  a.H  a 
fiiiirtiun  of  the  number  of  Ninfrie 
or  multituneci  Htafre.s  fi  in  the 
amplifier.  The  family  param- 
i-ter  m  repreHeiita  the  number  of 
tuninif  elements  in  the  interstaye 
coupling  network  when  all  .itaKe.s 
are  synchronously  tuned;  thus, 
hi  1  for  a  simple  UL('  tuned 
i'l'er-faye,  and  m  _  2  for  a 
double-tuned  interstate.  For  a 
statKer-tiined  amplifier,  n  is  the 
number  of  n-uples  and  m  is  the 
niimlwr  of  elements  in  the  ten- 
^••ral  M-uple. 

h'xamiJc  I :  Assume  an  ampli¬ 
fier  is  to  have  8  states  usint 
identical  sint'e-tiined  interstate 
couplints.  ta)  Fur  what  3-db 
bandwidth  must  each  state  he 
desitned  if  the  overall  bandwidth 
i.s  to  la-  1)  mc7  (bi  What  will  la¬ 
the  O.'i-db  barnlwidth? 

SiiiutinH.  (a)  From  the  curves 
for  «  S  and  m  I,  h’  0.3. 
Iiividint  overall  bandwidth  of  )> 
me  by  this  value  of  h'  ti'es  2(' 
me  as  the  riHpiired  barnlwidth  of 
each  state.  tbi  If  n'  states 
cascaded  tive  a  ceitain  .‘{-db 
li.indwiilth,  each  state  must  be 


s  or  iitaj'f'er-ltinfil  sta^e.s  ami 

By  MATTHEW  T.  LEBENBAUM 

ftupm  ijfing  Knginrrr 
/{^C€ttrr  SectUtH 

Atr^tjrnt'  /H4frMttirp«f«  habftrattfrj/ 

MtHroUi.  .Veic  Vork 

down  by  3  n'  db  and  n  of  them 
will  la-  down  (3  n')  a  =  x  db  at 
that  bandwidth.  To  determine 
the  x-db  bandwidth  then,  the 
A'  factor  is  determined  for  a 
numtier  of  states  «'  where  n'  = 
n  (3.'x);  here  n  is  the  actual 
numla-r  of  states  and  x  •  3  db. 
In  the  case  at  hand,  n'  =  8  x 
(3  0.5  >  48.  and  fi  =  0.12 

from  the  chart.  The  0..'>-db- 
down  bandwidth  then  is  0.12  x 
20  or  2.4  me. 

2:  An  amplifier  is 
to  be  built  with  an  overall  band¬ 
width  of  20  me  and  overall  tain 
of  80  db;  O.AKS  tul>es  are  used 
with  an  assumed  tain-bandwidth 
product  (p«  2*  Cr)  of  70  me. 
(a)  What  is  the  minimum  staf 
terint  risjuired  to  achieve  this 
result  with  12  or  less  tubes?  (b) 
If  equally  loaded  double-tuned 
v'ircuits  were  used  (tain-band¬ 
width  \  2  j/«  2)r<', ),  bow- 

many  states  would  Ih-  required? 

Solution,  (a)  Assume  a  value 


ii|>  to  .3  elfim-fiS  pitr 

of  n,  and  determine  fi  from  the 
curve.  This  fixes  the  sintle-state 
bandwidth  reijuired.  From  this, 
the  tain  per  state  may  be  calcu¬ 
lated  from  the  tain-bandwidth 
product,  and  from  this  the  over¬ 
all  tain.  It  will  be  found  that  it 
is  im|M)ssibIe  to  achieve  the  ile- 
sired  tain  with  a  synchronous 
sintie-tuned  amjtlifier.  Twelve 
states  arranted  in  six  slattered 
pairs  will  not  tive  the  desired 
tain,  either,  but  0  states  ar¬ 
ranted  in  triples  or  8  in  quad¬ 
ruples  will.  Possible  .systems  are: 

n.  m  Tub*‘K  tlb 

ti/2  12 

3.3  *.•  BO. 5 

43  12  102 

2  4  S  BO 

(b)  12  double-tuned  interstates 
tive  fi  ^  0.49  (n  =  12.  m  =  2). 
The  overall  tain  then  is  91.6  db 
for  the  desired  bandwidth.  This 
illustrates  the  superiority  of 
multituned  couplint  over  the  cor- 
respomlint  order  of  stuttering 
i91.fi  db  versus  75.5  db  for  the 
same  number  of  stattered-pair 
tulx-s).  Increasint  the  stagger- 
ing  to  triples  makes  staggering 
still  better,  102  dl». 
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Switches  Supplies 

Resistance  Welding  Materials 


Contact  Development 
Anticipates 
Customer  Needs! 


Klkoiiitr*  ('oiitarts 

Klkoriitc  I-  the  trade  name  for  a  series  of 
eontai't  materials  de\elo[H>d  hy  Mallory 
ami  maniilai'toreil  from  metal  powders. 
rhe\  are  lie»t  known  for  their  hardness, 
resi>.tan('e  to  meehaiiieal  wear  and  im- 
part,  re-i'tanee  to  erosion  hy  areing, 
and  re-i'tance  to  stieking. 

Fdkonite  eontaets  are  made  hy  the  only 
methiMl  whii  h  |N-rmits  the  eomhining  of 
the  ile-irahle  features  of  hasie  metals 
whii'h  eannot  |h>  alloved.  liy  this  means, 
the  high  melting  points  of  tungsten, 
mol\lHlenum,  or  their  earhides,  ran  lx- 
eomhined  with  the  current-carrying 
aliihts  of  -.ilver  and  rop^x-r. 


(’.ustoniers’  contaet  prolileins  are  salved  rapidly  and  ettec- 
ti\ely  due  tn  Mallory's  precise  attention  to  everv  iletail  of 
design,  material  and  production. 

.\  tnaniifactiir(‘r  of  small  indnsirial  circuit  breakers  recently 
asked  .Mallory  to  stmK  his  contact  assemhlv  .  .  .  with  an 
eye  to  reducing  ctists.  Investigation  proved  that  new  Mallorv 
eipiipment  coupled  with  uniipie  Mallorv  production  tech- 
niipies  would  eliminate  certain  expensive  linishing  o|K*ra- 
tions.  As  a  result,  the  prohlem  was  solved  in  rapid  fire  order 
.  .  .  and  the  contacts  delivered  at  a  price  that  is  21'  <  less  than 
the  customer  previously  had  been  paying. 

7  hat's  value  heyoiul  the  purchase ! 

Mallory  contact  kttow-how  is  at  your  disposal.  W  hat  Mallory 
has  done  for  others  can  lx-  ilone  for  voii! 

Int  mnmihi.  ynW  Sftutk^  A  MaUtry.tji/  .  1 10  tnHutry  Sf.,  Ttinmu*  IS.ttnmrtm 
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I  KANSMisisioN  charHi'tt'ri.sticM  of 
•axial  t(‘lf|ilionc  calilf.s  re<|uirc 

II  Mliflcation  of  thf  oriKinal  tele- 
vi:  (on  aiidiul  ax  rifi'ivetl  from  the 
hri.  «lc-a.Ht  Htiulio.  At  the  far  ter¬ 
minal,  the  tele^ihune  company  mu«t 
rtvonvert  the  xitrnai  before  it  can  lie 
lined  by  the  broadcast  transmitter 
Kenide.s  these  problems,  the  sysiei. 
must  carry  the  audio  proKram  and 
provide  for  su|>ervisory  siKiials  that 
maintain  trouble-free  o|teration. 

Factors  inllueticiiiK  the  design  of 
the  present  1,-1  coaxial  system  have 
U*en  descrila-d  by  1,.  \V.  Morrison, 
Jr.  of  Hell  Telephone  Uilsiratories. 
Some  of  the  techniipies  of  interest 


FIG.  I  T«l«*l*lon  allocation  lor  L  I 
coaxial  ■rtlom 


to  broadcasters  are  shown  below. 

The  nominal  transmi.ssion  band 
of  the  coaxial  line  extends  from  ti-1 
to  It,  KM)  kc  as  indicatetl  in  Fit;.  1- 
Hy  contrast,  the  television  vitleo  sijf- 
nal  nominally  extends  from  a  few 
cycles  |H-r  stvond  to  four  mega¬ 
cycles.  Freipiency  translation  meth- 
(sis  are  ti.sed  to  place  the  oriirinal 
video  sitrnal  into  pro|>«*r  relation 
with  the  cable  characteristic. 

Hfvause  less  than  three*  meira- 
cycles  is  available,  at  best,  to 
accommiHlate  the  4-m  c  television 
sitrnal,  it  is  apparent  that  double¬ 
sideband  transmissiiin  can  not  lx* 
tolerated.  Sintrle-sideband  tech- 


Ov«*r  4'«»a\iul 

niitues  aie  ditlicult  when  a  sitrnal 
contains  enerKy  at  very  low  tre- 
iiaeiicies.  The  vestitrial-sideband 
method  adopted  is  practically 
realizable  with  available  desiKn 
techriKjues, 

Becau.se  of  the  dilRcu'ties  in  pro- 
vidintr  delay  ei]ualization  at  lower 
frequencies,  200  kc  was  adopted  a.s 
the  lower  limit.  The  resiiltintr  side¬ 
band  then  iKH.-omes  2,H(M)  kc  with  the 
vestiKial  sideband  (K-cupyintr  about 
100  kc.  The.se  considerations  place 
the  carrier  near  300  kc  and  the  limit 
of  the  main  sideband  at  11,100  kc. 
The  sound  program  is  handled  in 
the  band  MO  to  8M  kc. 

.Multi|>le  miHlulation  steps  are  em- 
ployisl  in  order  to  translate  a  band 
of  frequencies  by  an  amount  small 
compared  to  the  bandwidth.  As 
shown  in  Fiir.  2,  the  video  sitrnal  is 
caused  to  mislulate  a  carrier  fre- 
(|uency  of  7.044  kc.  The  resultant 


lower  sideband  together  with  a 
vestige  of  the  upjier  sideband  se¬ 
lected  by  a  band  filter  then  modu¬ 
lates  a  carrier  wave  located  at  8,256 
kc. 

The  lower  sideband  of  this  .second 
step  is  selected  by  a  lowpass  filter 
and  now  lies  between  200  and  3,100 
kc.  The  original  video  zero  fre¬ 
quency  is  located  at  311.27  kc.  Fart 
of  the  ve.stigial  shaping  is  done  at 
the  transmitting  terminal,  the  bal¬ 
ance  at  the  receiving  end. 

Freemphasis  of  the  upjier  fre¬ 
quency  components  of  the  television 
.signal  is  used  at  the  transmitter  and 
the  receiver  is  equipped  with  a  com¬ 
plementary  restorer.  This  tech¬ 
nique  effectively  reduce.s  any  ex¬ 
traneous  interference  including 
miMlulation  effects  above  400  or  500 
kc  on  the  coaxial  line. 

The  television  signal  prcKluced  by 
scanning  is  composed  of  concentra¬ 
tions  of  energy  hx-ated  in  frequency 
regions  related  to  the  line  and  field 
scanning  fretpiencies  and  their  har¬ 
monics.  Alternate  low-energy  re¬ 
gions  can  be  considered  as  related 
to  sjiecific  forms  of  complex  detail 
rarely  present  in  television  scenes. 
The  intriHiuction  of  extraneous 
energy  into  these  idle  regions  pro¬ 
duces  complex  visual  effects  of 
which  the  viewer  is  generally  tol¬ 
erant. 

In  this  system,  the  carrier  fre¬ 
quency  has  Iwen  chosen  so  that  the 
pilot  tones,  u.sed  for  automatic  gain 
ei|ualization  and  located  at  556, 
2064  and  30i)6-kc,  satisfy  this  con¬ 
dition. 

Simplified  pilot  elimination  filter 
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Good  fast  work  can  «>nly  ht  done  with  the  best 
materials.  Rester  Plastic  Kosin-E^ore  Solder  and 
the  more  active  Kester  "Resin-Five”  (^ore  Solder, 
made  t>nly  from  newly  mined  grade  A  Tin  and 
Virgin  Lead,  are  formulated  especially  for  TV, 
radio,  and  electrical  work.  Kester  Solders  flow 
better  . . .  handle  easier  . . .  faster  to  use.  These  two 
Solders,  which  are  available  in  the  usual  single¬ 
core  type,  can  now  also  be  had  in  a  .^-core  form. 

Free  Technical  Manual  — Send  for  your  copy  of 
"SOLDER  and  Soldering  Technique." 


KESTER  SOLDER  COMPANY 

4204  Wrightwood  Ave.,  Chicago  39,  III. 
Newark,  N.  J.  •  Brantford,  Canada 


FIG.  3  rUt«r  lor  •llalnotlon  ol  pUol 
lono*  ot  Ihroo  lioquonclM 


Hv  UoN*u>  I,  Ivrs 

t*r*iar*mrmt  •>/  iintiirt^phu 
f’Nti  f  r««f  u 


I'oNVKNTioNAi,  rosonaiice  indicator 
cirr'iiit.'*  arc  ndo<|uatp  for  atcady 
aitrnaU  aiwivc  moiiium  atrenpth  but 
arc  ni>t  vory  satisfactory  with  very 
weak  siKHials  or  thos«*  which  fade 
or  switiK  badly. 

The  theoretically  ideal  methort  of 
determining  resonance,  by  use  of 
an  o.scillo.scoi>e,  a  atandard-fre- 
•Hiency  oscillator,  and  a  clipjM'r.  to 
remove  the  miMlulation  from  the  in- 

comintr  siifiial.  functions  fairlv  well  „  .  .  .  .  ... 

,  {  t  t  '  I  '  CIrcu'l  el  luninq  Indicator  lorm*  a  complott  unit  that  can  b#  added  to 

in  the  rt-alm  of  Si^>;ials  «if  miKter-  any  Itandard  tuperheterodyne  receiver 
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ate  to  ifreat  .strength.  However, 
simjiler  ilevices  work  just  as  we’l 
at  one  tenth  the  cost,  and  are  not 
inordinately  complicated  and  diffi¬ 
cult  to  use.  from  the  operator's 
viewpoint,  with  weak  fading  si>r- 
nals. 

Preliminary  experiments  dis- 
clo.sed  that  the  Foster-Swley  dis¬ 
criminator.  in  ireneral  u.se  for  f-m 
reception  and  iK'cassionally  em¬ 
ployed  for  automatic  freiiuency  con¬ 
trol,  could  lie  employed  to  indicate 
resonance,  or  its  absence.  This 


circuit  priaiuces  an  output  poten¬ 
tial  proportional  (within  a  narrow 
freiiuency  ranKe)  to  the  difference 
lietween  the  input  frequency  and 
that  to  which  the  circuits  are  tuned, 
and  polarized  in  accord  with  the 
direction  of  the  difference. 

Amplitude  of  the  output  poten¬ 
tial,  at  any  Riven  frequency  differ¬ 
ence.  is  a  function  of  input  siRnal 
streiiRth.  which,  in  most  receivers 
of  modern  desijrn,  is  nearly  con¬ 
stant,  due  to  avc  action.  ReRard- 

{Continued  on  p  14^) 


ll\  IterTMoilixi* 

liiiliralor 


IS  shown  in  Fir. 

.New  tyiH's  of  network  elements 
and  precise  methiHls  of  construction 
.ind  assembly  are  necessary  for  this 
••xactiiiR  service.  A  new  series  of 
variable  inductors  employinR  ad¬ 
justable  metal  sluRs  for  a  ranR* 
from  0  22  to  220  microhenrys  has 
been  desiRiied.  Other  elements  in- 
clud  •  silvered-mica  capacitors  and 
resistors  iitiliziiiR  carbon  de|Ki.sited 
on  Rlass.  In  addition,  crystal  filter 
elements  are  used.  The  whole  filter 
IS  enclosed  in  a  thermostatically 
conlrollcHl  oven. 

As  an  example  of  performance, 
111  the  pilot  elimination  filter  ft'e 
effwtive  tiand-elimination  width  is 
a|)proximately  20  cycles  at  .'i.'lfi  kc. 
I'lO  cycles  at  2,Of>4  kc  and  100  cycles 
at  It.O'.ifi  kc. 


RfuuRtNCf: 


THK  FHifST  i.OVEH 


Tick  brain-explorinR  equip¬ 
ment  shown  on  the  front 
cover  makes  use  of  a  new  system 
of  presentation  of  information 
which  provides  a  two-dimen¬ 
sional  display  of  the  distribution 
of  potential  over  the  surface  of 
the  skull  or  chest.  This  display 
apiiears  on  a  cathode-ray  tube 
as  a  map  of  the  area  under  study 
and  is  similar  in  function  to  the 
ppi  .scope  in  radar  presentation. 

The  ert  l>eam  is  scanneil  across 
a  series  of  Ifi  Rrids  each  of 
which  is  connected  to  one  of  the 
I  ickup  electrisles.  The  result  is 
a  sipiare  composed  of  16  .separate 
e’ements  each  of  which  corre- 
siHinds  in  briRhtness  to  the  potential  at  the  correspondinR  test 
position.  The  eijuipment  is  beinR  used  by  Stanford  tloldman  at 
Syracuse  University  in  studyinR  travelinR  waves  in  the  brain. 


THE  INSIDE  STORY: 

WHY  SPRAGUE  MOLDED  TUBULARS 

OUTPERFORM  ALL  OTHERS! 


Molded  paper  tuhulart  may  look  alike  from  the  outside.  Hut  there's  a 
whale  of  a  difference  inside— the  part  that  really  counts  in  the  per¬ 
formance  of  your  products. 

The  exduiite  difference  in  Sprague  molded  phenolic  tubulars  is 
that:  etich  is  muJe  hy  the  same  tlry-asstmhly  pmcess  us  /urge  metul-encused 
oil  cupucitors.  They  cannot  be  contaminated  during  manufacture! 

Esery  Sprague  molded  tubular  from  200  to  12,^00  volts  is  molded 
t/ry.  After  molding  it  is  impregnated  under  high  vacuum  through  an 
opening  in  the  eyelet  terminal.  A  lead  is  then  inserted  and  the  terminal 
solder  sealed.  Result.’  A  capacitor  that  offers  you  superior  heat  and 
moisture  protection  .  .  .  top  insulation  resistance  .  .  .  high  capacitance 
stability  and  retrace  under  wide  temperature  variations. 

Small  wonder  then  why  Sprague  molded  tubulars  are  preferred  for 
the  toughest  television  and  auto  radio  applications.  Take  advantage 
of  this  superiority  by  calling  in  a  Sprague  representative  today.  Or, 
write  for  Engineering  Bulletins  210B  and  214. 


Non-flammable, 
dansa  bokelile 
phenoli<-moldad 
housing 
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Ma|ipiiiK  Fieliln 

Tiik  IlKill  .Mjiai’t’-fharjfv  litTinity 
within  a  maKnt'tron  is  known  to 
hav«'  an  im|Mirtant  IwarinK  on  (ht- 
formatu-i".  Att<-m|»ts  at  tlirwt  m*‘as- 
ur«'m*-nt  of  thf  oloctric-fifld  distri- 
tnition  ha\i‘  provtsi  unsurcc.ssful 
lavaiiso  thf  vory  cntioal  symmetry 
of  th»*  fn'ld  und«T  study  was  dis- 
lurtast 

An  at'i'urato,  sonsitivo  twhniiiuo 
for  *-x|M  rimontally  di*f«*rmininjr  thf 
flfctrif-tifld  distriliution  anil  si>ai-f- 
c-harifi*  dffisity  within  a  niajfnftron 
hiis  lN>fn  df\flo|ifd  at  thf  National 
iiui'fau  of  Standards.  Thf  nfw 
mfthod,  whii  h  is  also  wfll  suitfd  to 
invfstii.’ittions  of  flfctron-optiral 
Ifiisfs,  iras  disfharv'f,  and  othfr 
spai'f -rharjff  prohlfms,  is  a  niiKlifi- 
ralion  of  thf  fifftron  optical 
shadow  tis-hniipif*  recently  dcvcl- 
oiwd  for  the  ipiantitativc  study  of 
minute  flei  trie  and  ma>rnetie  tie'ds. 
A  mairnetie  lens  is  useil  to  proiluee 
shadow  imaiifs  of  two  fine  wire 
sereeiis  placed  at  either  end  of  the 
maifiielron  m  the  path  of  an  elec¬ 
tron  U'am  Then,  from  the  distor¬ 
tion  III  the  shadow  network  caused 
hy  detlectioii  of  the  elwtron  rays  as 
they  pass  throujfh  the  mairnetron 
fielil.  the  radial  electric  field  is  com¬ 
puted.  These  results  are  used  to 
ohtain  the  spjice-chnrjfi  distrihu 
tion. 

The  charye  density  of  the  prolw 
U-am  is  kept  small  compared  to  the 
sjiace  char/e  in  the  may'iietron. 
Thus,  the  field  uinler  stuih  is  nn- 
disturU'd  An  ehstron  jrim  sends 
the  beam  axially  throuKh  the  tuU*. 
foaxia*  coils  surroundinir  the  mag¬ 


FIG.  1  P»rtp*cti*«  drawlnq  UlusltaMs 
principle  ol  new  electronsrplical  tech 
nlque  lor  mappinq  eleclric  ileld  dlelrlbu 
lion  within  a  maqnetron 

netron  provide  a  homogeneous  mag¬ 
netic  field  for  the  o|M“ration  of  the 
magnetron  and  at  the  same  time 
act  upon  the  In-am  as  a  convergent 
magmdic  lens,  hringing  it  to  a  focus 
lieyond  the  tulH*.  Two  fine  wire 
screens  are  placed  in  the  path  of  the 
elei-trons,  one  just  in  front  of  the 


magnetron,  the  other  heyond  the 
liack  focus  of  the  beam.  A  complex 
shadow  pattern  due  to  the  two  wire 
screens  is  then  formed  on  a  fluores¬ 
cent  screen.  When  the  d-c  potential 
across  the  magnetron  is  zero,  the 
pattern  is  undistorted.  However, 
when  an  electric  field  is  applied  to 
the  magnetron,  the  shadow  network 
on  the  fluorescent  screen  liecomes 
ipiite  distorted:  and  theoretical  an¬ 
alysis  of  this  effect  has  related  the 
distortion  of  a  given  part  of  the 
pattern  to  the  intensity  of  the  elec¬ 
tric  and  space-charge  fields  in  the 
corresponding  region  of  the  magne¬ 
tron. 

I'rnctical  A/tplieaHon 
In  practice,  photographs  are 
taken  of  the  shadow  network,  both 
ill  the  undistorted  and  distorted 
form.  The  changes  in  the  paths  of 
the  electron  rays  as  they  pass 
through  the  magnetron  are  then 
determined  from  measurements  of 
the  shadow  patterns  and  the  geo¬ 
metrical  constants  of  the  system, 
such  as  the  positions  of  both  wire 
screens,  the  magnetron,  and  the 
electron  source,  and  the  number  of 
meshes  per  unit  length  of  the  wire 
screens  used.  From  the  deflection  of 
an  electron  ray  entering  the  magne¬ 
tron  at  a  given  radial  distance  from 
the  center,  the  strength  of  the  elec¬ 
tric  field  in  the  corresponding  re¬ 
gion  of  the  magnetron  may  la-  com- 
puted. 

In  comparison  with  previous 
methods  using  a  pencil  beam  of 
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Q-meter 

TYPE  160-A 


Rodio  fr*<|w*«Ky 

r«9uirM  Hi«  occurol* 
fWOtMf  muf  el  Q. 
end  <opo<ilon<e  volwet.  For  this 
the  160-A  0-Mel*r 
Hot  become  the  wnivertol  choice 
of  redie  or>d  electrenk  engineert 
throughout  the  country, 
ioch  component  port  ond 
ottombly  uiod  in  the  monuloc- 
twro  of  this  imtrumonf  it  do- 
signed  with  the  utmost  core  and 
OKOctnoss.  Circuit  tolorencos  ore 
hold  to  voluos  ottoinoblo  only  In 
custom  built  instrumonH* 


The  160-A  O-Meter  is  designed  specifically  for  the 
accurate  and  rapid  measurement  of  Q,  inductance, 
and  capacitance.  The  basic  method  of  measurement 
consists  of  measuring  the  voltage  developed  across 
o  variable  air  capacitor  connected  as  an  element  in  a 
series  resonant  circuit.  Essentially  the  Q-Meter  is 
comprised  of  an  8  range  RF  oscillator,  a  O  measuring 
circuit  with  a  main  and  vernier  section  tuning  con¬ 
denser,  a  vacuum  tube  voltmeter  of  special  design 
which  reads  the  voltage  across  the  tuning  condenser, 
and  a  voltage  injection  circuit  which  applies  an 
accurately  known  voltage  to  the  terminals  of  the 
series  resonant  circuit.  In  operation  the  Q  circuit  is 
resonated  by  means  of  the  variable  O  tuning  capaci¬ 
tor  and  the  voltage  developed  across  this  capacitor 
is  indicated  by  means  of  the  vacuum  tube  voltmeter 
which  is  calibrated  directly  in  terms  of  Q.  This 
method  of  measuring  O  Is  simple,  accurate,  and 
requires  only  a  single  operation — resonating  the 
circuit — to  measure  Q.  Variations  of  this  bosic 
method  of  measurement  are  employed  to  determine 
effective  inductance  and  capacitance  as  well  as  the 
dielectric  properties  of  insulating  materials 

SKCIFICATIONS 

OiciMoter  Fr.qu.fKy  long.  Continuously  voriobl.  From  50  ke. 
to  75  me.  in  oighl  s.lt-conloinMl  ronqm.  (In  conjurKtion  with 
on  .it.rnol  otcillotor  th.  FroquotKy  rong.  of  th.  Typo  t60-A 
O-FS.t.f  may  b.  ..t.rKtmt  from  SO  he.  to  t  he.  for  coil  mMturo- 
monHI. 

Oscillator  Froqumy  Accuracy  Cmtorally  bottor  than  1  %, 
. ic.pt  th.  50-75  me  rang,  which  it  approiimof.ly  3%. 
hong,  of  O  MMsur.monts:  Th.  Q  woltm.t.r  is  calibrat.d  dirmtty 


in  O,  30-350.  Th.  "Multiply-O-ly"  m.l.f,  which  mMsui.r 
th.  oscillotor  voltago  in|Mt.d  in  th.  O  mMsuring  circuit,  is 
calibrat.e  from  it  to  i3  and  also  at  >3.5.  Th.  rmiding  of  th. 
O  voltm.tor  seal,  it  multipliod  by  th.  t.tting  of  th.  "Multiply- 
0-iy"  H*nc«.  totol  ror>g«  of  clrcvif  Q  mooturomontt 

k  from  30  to  635.  Cond#n«ore,  dioloctriu,  otc.,  which  oro 
mooEurod  by  plocing  thoto  in  porollol  with  tho  mooturing 
circoity  moy  hovo  Q't  ot  high  ot  3,000. 

Accurocy  of  O  Mooftwromontt:  Tho  occwrocy  of  tho  diroct  rood- 
Ing  moatwromont  of  circuit  O  (for  O  voltmotor  roodingt  botwoon 
O  SO  ond  0=^350)  k  opproiimotoly  5%  for  oil  froguoncioo 
up  to  tho  rogion  of  30  me.  or>d  docroocot  with  irnrooting  fro- 
quoTKy.  Corroction  moy  bo  modo  for  tho  orror  obovo  30  me. 
ot  it  k  prifKipolly  o  froquoncy  offoct.  Tho  occurocy  of  tho 
moocuromont  of  cor«dontor«,  dioloctrict,  otc.  k  gonorolly  hotter 
thon  10%  for  Q't  bolow  5.000  ortd  up  to  30  me. 

Copocitoneo  Colibrotion  tango.  Moin  Tuning  condontor  30-450 
mmf.  colibrotod  in  1  mmf.  divkiont  from  30  to  100  mmf  ond 
in  5  mmf.  divkiont  from  100  to  450  mmf.  Vornior  cor>dontor. 
plus.  3  mmf.,  loro,  minut  3  mmf.,  colibrotod  in  0.1  mmf. 
divitiortt. 

Accurocy  of  Copocitoneo  Colibrotion:  Moin  tuning  cortdontor, 
gonorolly  bottor  thon  1  %  or  1  mmf.,  whichovor  it  tho  grootor. 
Vornior  tuning  cor>dontor,  ^0.1  mmf.  Tho  internal  inductonco 
of  tho  tuning  condontor  ot  tho  birtding  pottt  k  opproximotoly 
.01  5  microhonry. 

Voltmotor:  Tho  Q  voltmotor  k  olto  colibrotod  in  voitt.  A  tpo- 
ciolly  colibrotod  tubo,  Typo  ttC  105- A  tubo,  it  utod.  toploce- 
monk  moy  bo  modo  without  rocolibrotion. 

Fowor  Supply:  105-130  volts,  50-60  cyclot.  Ako  310-340 
volts,  50-60  cyclot.  Fowor  consumption  50  wottt. 

Oimontiont  Hoight  13.5**,  longth  30*',  dopth  i.S**. 

Woight  35  Ibt. 

frico;  $635.00  F.O.t.  toonton,  N.  J.,  U.S.A. 
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FIG.  3  Pholoqraph  at  top  thowt  do 
rnaqnolic  Hold  witbln  maqDotton.  Bot 
Ion  *l«w  ahowt  dwiortlon  ol  thadow 
noiwork  du*  to  roaqnotk  iiold.  and  a 
•paco  charqo  rinq  tn  control  loqlon 

ri)iifi  lull  HD  D|itii'Hl  ttyslftn,  this 
tiiflhiMl  i<  m'li'h  inorf  sensitive  anil 
a.-ciirati-  It  also  has  the  aiivantatfe 
■  if  I'tviny  a  iiimplete  lield  map  in  a 


I  Ml  Al’IM  n  \tliiN  of  ele.  tnniii  let  h- 
nnpies  til  siirh  priihlems  as  analuK 
iiini|Mitintr  and  ant  imatii-  laintrnl 
has  liiDiKht  with  it  the  need  fur 
nmdiiu'ar  i  irenit  el ‘ments  ha\inK' 
a  i  iira'e,  lepriHhn  ili'e.  preserila-d 
mathe'iiatnal  liiaraileristies  which 
are  alsu  capable  of  operatinv  at  the 
speeds  atTnrded  b\  cnnM-ntional  cir¬ 
cuit  cnmpnnent  S, 

A  iiarticniar  applicatinn  rtspiired 
the  iMstantaneDiis  si|iiariny'  of  ra¬ 
dar  t>pe  sirfiials  to  an  accuracy 
within  2  percent  of  full  scale  at  an 
input  fiispieii.  y  of  III  me.  The  prin- 
I  ilde  Used  to  prod'ice  the  iiive.ssary 
parabolic  characteristic  was  that 
of  dctlectini.i'  an  electron  sheet 
a  loss  suitably  .sha|H‘d  talyet  eltv- 
triKles  as  show  n  in  Fiy.  1  The  out- 
l>ut  current  is  then  some  function  of 
the  input  xoltaye  d‘‘termined  br 
the  yciimftr>  of  the  electron  la'am 


Very  shoit  time.  The  principal 
source  of  erior  lies  in  the  uncer¬ 
tainty  reKardintr  the  confiifiiration 
of  the  electric  frinKe  field  at  either 
end  of  the  magnetron  under  space 
charjfe  conditions. 

Kesultinjf  study  of  the  field 
within  a  steady-state  magnetron  in¬ 
dicates  that  the  actual  space-charge 
distribution  differs  considerably 
from  that  predicted  by  the  theo¬ 
rists.  A  number  of  different  shapes 
of  space-charge  configuration  were 
observed  which  are  clo.sely  related 
to  the  symmetry  of  the  magnetron. 
A  certain  lack  of  sharpness  noted 
in  the  patterns  gave  a  visual  indi¬ 
cation  of  the  noi.se  in  the  tube.  This 
suggests  further  extension  of  the 
method  to  learn  more  atxiut  the 
problem  of  noi.se  in  an  o.scillating 
magnetron. 

KKFERENCF.S 

M>  Tbi*  wi»rk  out  \n  con. 

tifotioi)  «ktth  M  •liH’toriil  <liNf»a‘riMtion  nub- 

liv  1*  L.  tfi  Wanh- 

IriKton  I'nlvfrBiity.  WaHhiriKton.  i' .  In 
K»br»mry  I»r  f<‘rri»**rly 

H  Kut•^t  work*  r  at  th**  Natbuial  ftnr*  HU  of 
StanrtiirtlH.  Kmm  uoa  rtturii*-<l  to  S^^itre^r 
U  ml 

t*2!*i  (ron  o|iti<'Hl  ^tiadow  iii«th«M|. 
SMS  T.  rhm.al  N.'W*.  Hiill.tMi.  JIJI  p  Mo.. 
1-,  »•. 


and  the  shaped  targets.  This 
methinl  is  es.sentia'ly  inert ialess  and 
hence  adaptable  to  a  wide  range  of 
freijuenci^s.  Furthermore,  a  .single 
basic  tulle  design  can  be  used  to 
jiriHluce  a  variety  of  other  transfer 
characteristics,  since  to  alter  the 


n  l  FunctioBal  tchBmalic  ol  th« 
boam  dolloction  tub* 


ri3.  2  Eoam  d3*lec.i«;o  liiba  lor  squar¬ 
ing  40-r.c  puU»s 

characteristic,  only  the  mask  shape 
need  lie  changed. 

The  mask  used  to  [i.odjce  the 
.square-law  characteristic  was  para¬ 
bolic  in  shape.  It  can  be  shown  that 
if  an  electron  beam  is  utiifo:  m  witii 
height  it  will  yield  a  jiaraboli.-  st  itic 
characteristic  when  d  illected  lin¬ 
early  across  a  parabolic  mask  for 
any  beam  density  cro.ss-sc.’tiun  in 
Its  width  dimension.  The  .scale  fac¬ 
tor  and  the  location  of  the  \ert;'X 
with  respect  to  the  origin  ina.', 
howmer,  vary  from  one  beam  cioss- 
section  to  the  other. 

Ka..theon  tube  engineers  have 
worked  out  the  jihysical  rea’ization 
i  f  these  beam  dellection  tubes  in 
a  convenient  form.  (  Type  > . 

In  order  to  obtain  a  large  output 
current  within  space  charge  limita¬ 
tions,  the  tubes  (  Fig.  2)  have  cylin¬ 
drical  symmetry  about  a  catho.ie 
liK-ated  on  the  a.xis  of  the  cylinder. 
The  gun  structure  tin  the  tube 
shown,  this  is  simply  the  cathode) 
thus  provides  a  horizontal,  di'-c 
shajM'd  beam  in  which  the  electrons 
travel  radially  out  from  the  eenter 
and  are  focussed  on  the  .sha(H'd 
mask  which  is  lying  on  its  side  in 
the  form  of  a  cylinder  concentric 
with  the  cathode. 

The  deflection  plates,  located 
alnive  and  below  the  shaped  mask, 
are  washer-like  in  form  and  raise 
or  lower  the  outer  edge  of  the  elec¬ 
tron  disc  in  accordance  with  the 
input  Voltage.  .A  collector  ring  sur¬ 
rounds  the  shaped  m  i-ik  to  pick  up 
the  electrons  not  intercept  ‘d  by  the 
mask. 

If  the  ma.'k  were  opened  o.it  fiat, 
its  shape  would  be  a  long,  thin  rec- 

Conttluid  on  p  174) 
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Oiditoff  w  ol  vrtkoi  occ»lTo<tn 
•t  Hi«  motor  lioostMfl  of  o  boocli 


^  tne 


oscillograph  trace ...  by  PHOTOGRAPHY 


Photorecording 

. . .  on  important  function  of  photography 


/ 

^  fcdlalk 

TRAOI-MARK 


You  can  save  lots  of  lime  and  settle  arguments 
when  you  photograph  the  evidence  of  oscillo¬ 
graph  traces.  Even  the  fastest  transients  can  he 
preserved  .  . .  for  leisurely  study  and  for  perma¬ 
nent  records. 

For  most  cathode-ray  oscillograph  work 
the  best  him  is  Kodak  Linagraph  Pan  Film.  Vi'ith 
the  highest  practical  light  sensitivity,  it  holds  its 
emulsion  speed  at  writing  rates  of  thousands  of 
miles  per  second.  Vi'hen  you’re  faced  with  spe¬ 


••cord  •(  oibroHon  fcwnwr 

iMtaioHew  *»riw|  I’SO  ■  Meon^, 

an  BtcMotro|M>  icrtwi. 


cial  problems  requiring  low  red  sensitivity,  the 
recommended  him  is  Kodak  Linagraph  Ortho 
Film. 

Kodak  Linagraph  Films  are  available  in 
16mm.  and  3^mm.  widths  on  daylight-  and 
darkroom-loading  spools.  The  33mm.  width  is 
also  furnished  in  36-exposure  cassettes.  All  are 
sold  by  the  Kodak  Industrial  Dealer  in  your 
area.  Eastman  Kodak  Tompany.  Industrial  Pho¬ 
tographic  Division,  Rochester  4,  N.  Y. 


NEW  PRODUCTS 


EDITED  by  WILLIAM  P.  O'BRIEN 


Lab  Requirements  Spur  Increase  of  Precision  Meosurement 
Instruments  .  .  .  TV  Receivinq  Tubes.  Components  and  Related 
Equipment  Are  Featured  .  .  .  New  Devices  Show  Further 
Proqress  Toward  Cure  ol  TVI 


>  I  \  >1 

<it:NKKAi.  Kaim)  ('o.,  27t>  Ms.H.AHchu- 
(•••ttH  Ave.,  CambridKt'  ItU.  Ma.A.H. 
TyjK"  lM(Ki-A  varuum-tube  v()ltmet«*r 
m»***tA  most  u-c  voltaKt'  mea.sure- 
mi*nt  rvtjiiirfments  of  tht*  flwtron- 
ics  lalioratory.  Voltaic  ran>fe  is 
front  0.1  to  bid  V,  covertMl  in  5 
stops  (  l.r>,  .1.  15.  5o  and  15d  v,  full 
soalo).  Airurai'y  i.s  •  3  iHTcont. 
Kreijiioncy  orror  is  10  ponont  at 
120  me.  and  corrootion  curvos  are 
sup[tlii(l  by  means  of  which  rated 
accuracy  can  be  obtained  up  to  200 
me. 


Miiiiiiliiri*  INilriilioinrl«‘r 

TH  It.NOIIsn  iNSIKfMKNT  CORf  . 
lO.'iM  Main  St  .  Waltham  .54.  Mass., 
offers  new  hijrh-pr«s-ision  miniature 
|H>tentiometers  includint;  all  fea¬ 
tures  of  |*otentiometers  of  reRular 
dimensions.  .Measuriny'  t  in.  in 
diameter  ami  i  in.  in  depth,  they 
are  available  in  resistance  ranjres 


of  100  to  2.5.000  ohms.  Accuracy 
of  to'al  resistance  may  be  specified 
as  close  as  •  1  percent,  and  linear- 
it  •  to  •  O.M  percent  of  tot-il  re¬ 
sist  ince  as  required 


(iuparilor  \iiuly/.cr 

SnAl.i.fRoss  .Mn;  Co.,  10  .lackson 
.Ave.,  Collintrdale,  I’a.  .A  new  lab- 
oratory-tyiM*  caiiacitor  analyzer  will 
determine  capacitance  values  be¬ 
tween  5  p/if  and  12.000  /<f;  insula¬ 
tion  resistance  from  1.1  to  12.000 
m«‘Kohms;  also  leakay'e  current,  di- 
e’lvtric  streiiRfh  and  percentay'e 
IHtwer  factor.  It  ojierates  on  110- 
\<ilt,  t*0-cycle  a-c. 


H-K  Allonialors 

AMt-KH  AN  Kl.H  TRir  M0TOR.S.  iM  ., 
4?*  11  Teleirraph  Koad,  la>s  Anireles 


22,  Calif.,  has  announced  a  new 
sinjrle  or  thrM*-i>ha.se  homopolar  in¬ 
ductor  alternator  with  electronic  ex¬ 
citer  regulator,  providing  a  voltatte 
regulation  of  t  1.0  percent, 
eijuipped  with  a  new  low  slip  induc¬ 
tion  motor  component  to  keep  fre¬ 
quency  within  0.5  percent.  The 
alternator  is  available  in  sizes  up  to 
10  kw,  with  fresjuencies  up  to  1,500 
cycles,  and  can  lie  supplied  either  as 
self-ventilated,  or  water-ciKiled  for 
dusty  or  hazardous  l(x.’ations. 


TV  Mix.r 


CiKNKRAt.  Kl.KCTRlf  Co.,  Syracu.se, 

N.  A'.,  recently  announced  type  TV- 
19-A  electronic  television  mixer  for 
automatic  and  manual  fadinK,  lap- 
pirijr  and  dissolving  of  television 
pictures.  When  combined  with  con¬ 
trol  panels  TC-21-.A  or  TC-31-A  it 
will  provide  split-second  timintr  be¬ 
tween  channels  and,  because  the 
oiH-ration  of  the  system  is  largely 
automatic,  switchinjf  errors  are  re¬ 
duced.  It  is  built  for  both  [lortable 
and  studio  u.se.  Power  input  is  117 
v  at  50  or  00  cycles  and  275  v  d-<’ 
retrulated.  .Monitor  output  level  is 

O. 2  or  O.S  \.  Frequency  respon.se  i.s 
Ilat  to  0  me  and  i.s  about  I  ilb  down 
at  8  me. 


Fill«‘r  l.iiik 

Harkkk  &  Wll.I.lAM.SdN.  INC..  237 
Fairfield  ,A\e..  I'pper  Darby,  Pa., 
present.'  a  combination  shielded 
link  and  low-pass  filter  to  help  in 
the  cure  of  tvi.  The  shielded  link 
reduces  harmonic  or  spurious  siir- 
nal  radiations  normally  transferred 
by  capacitance  couplinjr.  The  filter. 
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4J4Wt  Dw4M  AP  tf  Tf«4« 

A^^WGTt  P»wfy«4  Cor>»ffr  t»4 

4SJ7WCTt  ff*o4*  iP  Aipfcfif  M)li»«rf  l«pp«4ia*4 

4$N7WGT  OwoI  Tnod«  MaUary  Iwppa^-iarf 

4X4W  PwNwava  MArtory  IK>pf«4'a«4 

12i5WGT  Ga^aral  PwrpoM  Tr«d«  MiMary  1*4 

C11S654  Paa^aerf*  tf  Awpkliaf  Co«'»*>*Ktot  A#c'0*t  Iw0pa4<j«4 

CRS670  Daal  Tf<o4a  CoMuaarcxil  A<rcref*  twppad  iad 

CKS4t4  AP  ip  Owfpw*  Paa^aorfa  Co^aaaKwjt  Aircraft  Ivpfa«>ia4 

CK3494  C^al  Po«ar  Tnoda  In^aMrial  AP  Awpt  Aar 

CKS72S  Pafttada  IP  M.iar  Ca»maar{»ai  Aa<raPt  tvppa^nad 

CK3724  Daoi  ^oala  CaaMtaroai  AarcraPt  Iwppa4<aa4 

CllS749t  Paraa4a  IP  Am^ktiat  CoaMnarool  A«croft  Iwppad'ta^ 

CllS750t  Parataprid  Cor**artar  Co«a^arc»a<  AacraPt  Iwppa^'tal 

CK572t  ^  Daoi  MipA  My  Tric4a  Caai^arcot  AacraH  l«pgad>tad 

CVS|l4t  Daof  Ma^iwM  My  Taaa>4a  Ca^aaarc-at  AacreP*  Ivppa^ttaA 

t  Sa*pia  <|wor*fitaa»  avaitabla  lata  «*  1 930  *  2  7  «o' 


4SA7GT 


«$J7GT 

A3P47GT 


l2i3GT 


4N7G 


rating  their  superior  rellabUltY  »"< 
in  commercial  aircraft,  Industrial] 


ntamlna 


and  military  service, 


Over  300  Raytheon  Special  Pur¬ 
pose  Tube  distributors  are  ready 
to  serte  you  on  the  above  types. 
Application  information  on  these 
tubes  is  available  at  Newton, 
Chicago  and  Lot  Angeles. 


These  Raytheon  tubes  are  engineered  and  manufactured 
specifically  for  critical  services  where  a  single  tube 
failure  may  lead  to  serious  loss  of  life  or  dollars.  We  are 
interested  in  developing  additional  types  for  your  tough 
service  applications. 


‘  rayTOEOH  Makes  All  These  Tough  Service  TMM" 

n 

1 

t 

%  ■ 

and  tens  of  thousands  of  them  are^llir 

J 

1,5  ^  .V  V! 
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I2S 


riinMiittinir  eHM-ntially  of  two  m-de- 
rivi*«l  ♦•nd  and  thrin*  mid- 

i*«-tion«  of  <-(inMtant  k  tyf»«*  in 
(•(■paratt*,  rompiftrly-iwalod,  •■opixr 
t<impartm«*nt*.  previ*ntji  inductive 
tranufer  of  unwanted  fre<jaencie<( 
from  *e<-tion  to  nection.  The  com¬ 
bination  pro[)erl"  inatalled  prokidej 
nuppre*»jtion  of  harmonica  ab<ive  50 
me.  approximate'y  75  db  or  more, 
throuirhoiit  the  entire  tv  band.  In¬ 
sertion  lo<«!«  i.s  leas  than  0.25  db. 


Miiiiiiliirt*  Kreriv iiig  Tiibra 

(ly.NfRAi.  Kl.K.rrRii'  Cu..  Syracu.He, 
N.  Y..  is  now  pDHiiicinK  two  new 
miniatiire  IuIm's  de.si^ned  primarily 
for  televi.<tion  and  radio  receivers. 
Th*"  <■>.'^■1  is  a  hi>rh-perveance  me- 
diiim-mii  tri'tile  desitrned  chiefly  for 
use  as  a  vertical  deflection  ampli- 
f'uT  in  tv  receivers  with  picture 
fiilH-s  having'  a  deflection  anirle  up 
to  7ii  dejf  and  operatinK  at  anode 
volfav'es  up  to  I  v  The  OAllfi 

IS  a  sharp-s  utoff  amplifier  pento4le. 
Its  hitfh  transcondiictance  and  low- 
input  and  output  capacitances  adapt 
it  to  use  as  a  wide-band  amplifier 
and  as  a  reactance  tube  for  tv  and 
radio  receivers. 


ro|i|H‘r-(  Kiili*  Htviifirr 

ItKAItl.KY  I.AH<IKATnRtf:.s,  iNC..  82 
•Meailow  St.,  New  Haven,  Conn. 
Mo»lel  t'XlS  copjH-r-oxide  nn’tifier 
is  ilesiK'ned  to  obtain  an  extremely 
hi>fh  reverse  resistance  of  o\er  one 


mejrohm  per  plate.  The  unit  is  in¬ 
tended  for  circuit*  in  which  very 
low  leakage  and  maximum  stability 
are  essential.  It  is  rated  up  to  5 
ma  d-c. 


.\rw  l.oii«ls|M-uk<‘r 

Roi.a  Co.,  Cleveland,  Ohio,  has  an¬ 
nounced  a  loudsjH-aker  which  has  a 
ma/netically-enclosed  motor  struc¬ 
ture  and  therefore  allows  for  mount- 
inj;  clo.se  to  the  picture  tube.  The 
new  speaker  uses  Alnico  V'  in  a 
hijfh-efficiency  magnetic  structure 
which  u.ses  the  minimum  weitrbt  of 
.Minco  V’  and  results  in  overall  re¬ 
duction  in  cost  of  the  majrnet. 
S[K-akers  are  made  in  sizes  ranizintr 
from  5  to  12  in. 


>lii*roKa\(*  KeiMNiler 

I’Hil.io  CORP  ,  TioKa  &  C  Sts.,  I’hil- 
aldelphia  :t4.  I’a.,  is  producinK  a 
feedback-ty{)e  microwave  rei>eater 
for  use  in  communication  networks. 
Capable  of  handlinR  up  to  32  two- 
way  voice  channels  or  combinations 
of  voice  channels,  program  channels 
anil  ctnled  intelligence,  it  is  designed 


for  operation  in  the  5,925  to  8,000- 
mc  band  which  is  available  to  com¬ 
mon  carriers,  industrial  services, 
broadcasters  and  governmental 
agencies.  The  300  to  300,000-cycle 
modulation  acceptance  bandwidth 
will  accommodate  either  frequency¬ 
sharing  or  time-division  channeliz¬ 
ing  e<tuipment.  Power  consumption 
of  the  entire  unit  is  less  than  350 
watts  at  115  volts,  60  cycles. 


riiiliziMl  Tel«‘visi<m 

Skt(HEL1.-Cari,son,  Inc.,  New 
Brighton,  Minn.,  is  now  producing 
I’nitized  television,  featuring  an  en¬ 
tire  cha.ssis  organized  into  eight 
plug-in  units,  each  performing  its 
separate  and  distinct  function  yet 
synchronized  in  the  operation  of  the 
set.  For  repair  or  replacement  each 
unit  can  be  removed  without  inter¬ 
fering  with  the  rest  of  the  set.  Unit 
A  is  a  tv  channel  selector  with  ver¬ 
nier  tuning;  B,  the  i-f  amplifier 
w  ith  4  stages  of  i-f  and  germanium 
crystal  detector;  U,  the  .sound  am¬ 
plifier;  I),  the  video  amplifier,  age 
and  sync  separator;  E,  the  vertical 
sweep  amplifier;  F,  the  horizontal 
sweep  amplifier  with  h-v  supply; 
(I,  the  main  power  supply;  and  H, 
the  a-m  radio  tuner. 


1  \  l.A‘U4l-lll 

(loNstT  Uo.,  Burbank,  Calif.,  has 
announced  an  ultra  low-loss  trans¬ 
mission  line  of  open  wire  construc¬ 
tion  for  tv  receiver  antenna  lead-in 
or  amateur  and  commercial  trans¬ 
mitting  and  receiving  applications. 
It  will  replace  ribbon-type  molded 
lead-in  to  advantage  esj)ecially  in 
fringe  areas.  Using  polystyrene 

(Continued  on  p  199) 
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Here  today*  •  •  here  tomorrow 

Design  with  confidence  around  RCA 
Preferred  Type  Small  Power  Tubes 


RCA  Preferred  Type  small  power  tubes  serve  the 
major  requirements  of  equipment  manufacturers  while 
prosiilinj;  wide  design  flexibility.  I'he  tubes  listed  are 
those  vou  can  depend  upon  »ou  and  for  your  future 
ilesigns. 

I  hese  K<  A  tvpes  are  especially  recommended  be¬ 
cause  their  widespread  application  permits  produc¬ 
tion  to  be  concentrated  on  fewer  types  .  .  .  resulting  in 
louer  costs,  improved  quality,  greater  uniformity,  and 
better  availabilitv. 


RCA  Application  Engineers  are  ready  to  suggest 
the  most  suitable  types  for  your  design  requirements. 
For  further  information  write  R(,A,  (Commercial  Fn- 
gineering.  Section  H42R.  Harrison,  N.  J. 


TIlO  world'*  Nio*l  inodarfi  Hrho  plool ...  *4 

■CA,  LANCASm,  PA« 


The  Foonfoinhrod  ot  Modrrn  Tub*  Development  it  R(A 

RADIO  CORPORATIOM  of  AMERICA 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILLIAM  P.  OBRIEN 
I  irkt'l  l<<‘<M‘rvulioiiN  Mu<ir  KltH*lroiii<-all> 


A  NKW  comtiinatiiiii  of  «*ltMtronic 
whirh  will  almost  com- 
nxM-hanizi*  thr  hatuliitiK  of 
rtMcrvatioti!*  ftir  i'lillnian  and  coach 
ftpacc,  and  in  hii!*y  hoiira  will  cut 
to  lc!»s  than  a  third  the  time  now 
consumed  in  thc.<c  tranKaction:*, 
wa!»  rcri-ntly  announced  by  the 
i‘>'nn'y!\ania  Railroad. 

Known  a.'*  the  Intelex  -tyatem,  the 
new  automatic  re.nervation  device.*, 
pioneered  and  develoia-d  after 
month*  of  re.search  and  utilization 
of  the  latext  iM>*twar  t*a  hni<iue*  in 
communication*,  are  bein^r  in*tulled 
in  l‘enn*ylvania  Station,  New  York 
City,  and  are  already  partly  in  op¬ 
eration  for  re*er\ation*  from  .S'ew 
York  and  Newark  on  all  seven 
Pennsylvania  daily  train*  to  Chi- 
cafjo. 

The  Intelex  system  will  re\<)lu- 
tionize  the  whole  reservation  and 
ticket  selliiiK  priH-edure,  and  as  it 
i*  projfressively  installed  over  the 
coming  month*  in  this  area  and 
throuKhout  the  I’ennsylvania  Kail- 
road,  will  tfive  the  public  much 


faster  and  tjenerally  improved  serv¬ 
ice  at  the  ticket  window  and  on  the 
telephone.  It  virtually  eliminates 
the  (Kissibility  of  error. 

The  system  was  developed  by  the 
International  Standard  Trading 
Corp.,  an  associate  of  the  Interna¬ 
tional  Telephone  and  Telejrraph 
Corp.,  and  has  U'en  applied  to  rail¬ 
road  re.servations  jointly  with  the 
Pennsylvania  Railroad.  It  utilize.* 
some  of  the  principles  of  the  dial 
telephone,  magnetic  recordinyr, 
printinir  telegraph  (spiipment,  and 
automatic  lKKikkee|iinK  in  achievinir 
a  new  concept  of  reservation  pna-e- 
dure.  It  w'ork*  like  this; 

\  traveler  at  the  ticket  window- 
asks  the  clerk  for  a  rcnimette  on  the 
Rroadway  Limited  to  Chicaito  for 
the  next  ilay.  Instead  of  telephon- 
injr  the  reservation  bureau  as  now 
to  determine  if  a  rcaimette  is  avail¬ 
able  the  clerk  uses  a  sp«‘cial  instru¬ 
ment,  dialin>r  in  code  to  select  the 
destination  city  and  day  of  depart¬ 
ure,  and  immediately  hears  throutfh 
the  instrument  a  voice  recordiriK  of 


Jiccommodations  available  at  that 
moment  on  trains  to  Chicago  for 
the  requested  date.  A  roomette  is 
available  on  the  Broadway,  .so  he 
sends  the  re.servation  bureau  a 
short  coded  message,  by  telejrraph 
printer,  re<iuestinjr  the  roomette 
and  jrivinir  a  ticket  number  for  it. 
The  mes.sajfe  is  received  instantly 
by  the  ojierator  of  a  new  space- 
control  unit,  the  heart  of  the  new 
system. 

This  unit,  a  console  cabinet  about 
five  feet  hiifh,  ho'ds  diagrams  (res¬ 
ervation  cards  for  each  car)  for 
all  trains  to  Chicatfo  for  60  days 
ahead.  .All  the  diajrrams  for  one 
ilays  are  in  a  newly-desiirned  file 
on  a  tray,  there  beintt  60  trays.  The 
teleprinter  messajre  from  the  ticket 
clerk  actuates  the  unit  so  that  the 
proper  tray  containinK  the  dia- 
jrrams  for  the  day  wanted  is  se- 
,lected  by  the  machine  and  auto¬ 
matically  slides  out  on  a  counter 
before  the  operator. 

Quickly  .selectinjr  the  profK'r  dia- 
Kram  from  the  tray  file,  the  ojH'r- 
ator  assijrns  a  naimette  and  trans¬ 
mits  a  confirmation  back  to  the 
ticket  .seller  as  the  tray  automati¬ 
cally  returns  into  the  unit,  which  is 
then  ready  for  the  next  transaction. 
At  peak  iieritals,  rn'essaifes  are  auto¬ 
matically  stacktsi,  and  yo  to  the  ma¬ 
chine  in  order,  as  each  precediny 
re.servation  is  made.  The  elapsed 
time  from  arrival  of  the  messaye 
to  dispatch  of  the  confirmation  av- 
erayes  less  than  ;tb  seconds.  The 
ticket  clerk,  his  order  confirmed, 
completes  the  sale  with  the  traveler 
at  a  substantial  saviny  in  time. 


KMA  r.oii\«‘iilioii  Krsiills 

At  TltK  roNCl.fslos  of  the  26th  an¬ 
nual  convention  of  the  R.M.A  at  the 
Stevens  Hotel,  Chicayo,  Roliert  f. 
Sprayue,  president  of  the  Sprayue 
Electric  Co.,  was  elected  president 
and  chairman  of  the  RM.A  board  of 
directors.  .MemtaTS  also  voted  to 
chanye  the  name  of  the  association 
to  Radio-Television  Manufacturers 
.\ss<H-iation  in  recoynition  of  the 
yrowiny  importance  of  tv  to  the  in¬ 
dustry.  The  chanye  in  name  be¬ 
comes  effective  upon  the  filiny  of 
necessary  amendments  tti  R.M.A’s 
Illinois  incorporation  charter. 

The  reoryanization  plan  provided 


Larq*  rablnci  (Icli)  It  tpoc* control  unit,  hoart  ol  Inloloi  trtlom  bolnq  Inttollod  by 
Ponn.  R.R.  Opoioioc  rocoivot  on  tho  toloprtntor  a  codod  mottaqo  Irom  a  tlckot 
tollot  let  a  toaorvatlon.  Unit  automaltcally  toloctt  irom  trayt  In  cabinot  tho  ono  con- 
tolninq  car  dloqramt  lor  train*  on  day  roquottod.  Oporator  tolocl*  propor  dlaqrom 
and  llothot  back  conllrmation.  At  riqht  It  ono  tisth  ol  lb*  behind  the  tcono*  brain  oi 
tho  Intoloi  tyttom.  Co*  tried**,  tbown  at  Immodial*  loit  ol  onqinoor.  rmnoort  Incom 
Inq  ulopriator  cbatacior*  Into  curronit  that  actuate  appropriate  relay*  to  brtaq  de- 
(ired  tray  III*  In  IronI  ol  operator  at  lelt 
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CLEVELAND 
COSMALITE*  and  CLEVELITE 


LAMINATED  PHENOLIC  TUBES 
OUTSTANDING  AS  THE  STANDARD  FOR  QUALITY! 

COSMALITE  known  for  its  many  years  of  Top  Performance. 
CLEVELITE  for  its  ability  to  meet  unusual  specifications. 

Available  in  diameters,  wall  thicknesses,  and  lengths  desired. 

These  CLEVELAND  TUBES  combine  .  .  .  High  Dielectric  Strength 
.  .  .  Low  Moisture  Absorption  .  .  .  Great  Mechanical  Strength  .  .  . 
Excellent  Machining  Properties  .  .  .  Low  Power  Factor  .  .  .  and  Good 
Dimensional  Stability. 

For  the  best  .  .  .  "Coll  Cleveland."  Samples  on  request. 


^CLEYELAHDCOMTAINER^ 


4201  OABBIRTON  AVI.  CLIVILAND  2,  OHIO 

riANtS  AND  SAIIS  OFFICiS  ••  PFynwA.  .  Owf .  N  Y .  A 

ABBASrvI  OtVtSlON  ••  OaeriwiA  OIh* 


Ask  about 

CLEVELAND  TUBES 

in  various  types  and  spcciticotions 
bcinQ  used  in  the  ElectrKol  Industry. 


nrw  to*x  Art*  e  i  MurtAr.euctNTtAi  AvuiAStorANCAN  t 
Ncw  EMCCAMO  r  s  rtnicrrw  «  co.  9«4  fauumcton  tut 

WEST  MATTKieO.  CONN 

CANADA  WM.  I  lATtON.  EIGHTH  UNC,  St  H,  OAKVItLE.  OKTATlO 
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in  thi*  rrviM><J  by-laws  makes  pos¬ 
sible  the  election  of  a  full-time  sal- 
arie<l  president  of  the  assiM;iation 
whenever  the  la>ard  of  directors  so 
desires.  It  alMi  creates  a  new  office 
of  chairman  of  the  taiard,  re-defines 
the  duties  <if  various  officials  ami 
readjusts  the  dues  scale.  The  KM  A 
constitution  is  re|M*aVd  in  its  en¬ 
tirety 

Kle<-ti<ins  were  as  f(dlows’  I,.  K. 
Muter  was  reeh-cted  treasurer; 
W.  R.  (J.  Maker  was  reap|Kunte<l  di¬ 
rector  of  the  entrineeritiK  <lepart- 
ment;  and  J.  \V.  Van  Allen  was  re- 
apjaiinted  general  coun.sel. 

The  new  directors  are:  K.  S.  Hell 
of  l‘ackard-Meil  Co.,  Los  Anireles, 
Calif.;  J.  W.  Craitr  of  Avco  Mfjr. 
Co.,  Cincinnati,  Ohio;  K  C  Tait  of 
Str»)ml)erjf-Curlson  Co,  R<H'hester, 
N.  Y.;  K  (I.  Zender  of  Is*nz  Klec- 
tric  Mfjf-  Co..  Chicajff);  and  K.  S. 
I’erry  of  Federal  Telephone  & 
Radio  Co.,  Clifton,  N.  .1. 

Nine  former  directors  who  were 
reeliH-fed  are:  K  Alschuler  of  Sen¬ 
tinel  Radio  Coip.,  Kvanston,  Ill,; 
tl.  M  (iardner  of  Wclls-Cardner  & 
Co.,  Chicajfo;  II  1.,  llotTman  of 
Hoffman  Radio  Corp.,  Los  .VriKeles; 

H  C  .Mattes  of  Hdmont  Radio 
Corp.,  Chi  aKo;  R  K  Carlson  of 
Tiinp-Sol  latmp  Wo  ks,  Inc.,  New¬ 
ark.  N.  J.;  II.  J.  Hoffman  of  .Mach- 
leif  Lahoratories,  Inc..  Sprinyilale, 
Conn  ;  R  F.  Sparrow  of  I’  R  Mal- 
'ory  &  Co.,  Inc  ,  Indiana|N>lis ;  .A. 
Liberman  of  Talk-.\-l'hone  t'o.. 
Chicairo;  and  president  R  C. 
Spratfiie 

(Ilenn  W  rhoni|ison,  of  Noblitt- 
Sparks  Industries,  liu-  .  was  electeil 
chairman  of  the  Set  Division,  R  (i. 
Zimder,  i>f  Chicakro.  was  eU'ctetl 
chairman  of  the  Parts  Division; 
H  J  Hoffman,  of  Spriiikfilale, 
t'onn..  was  ebvfed  chairman  of  the 
Transmitter  Division. 

Past  president  .Max  F  Balcom 
was  reele<-fed  chairman  of  the  Tube 
Division,  and  A.  (3.  Si-hifino  of 
Stromlwrjt-Carlson  C4imi>an.v  wa.s 
reelecfeil  chairman  of  the  .Amplifier 
Sc  Sound  K(pii|mient  Division. 

Chairmen  Thomps.ni  and  Halcom 
were  also  electetl  \  iie-pn'sidents 
alonir  with  three  others  who  were 
ree!e4'te<l.  namely  ;  W  .1  Markley. 
of  the  Collins  Railio  t'o,  for  thi* 
Transmitter  Di\ision.  .A  D  Plam- 
lunlon,  Jr.,  for  the  Parts  Di\ision; 
ami  .Arie  Lilterman,  for  the  .Ampli- 


MEETINGS 


Mav  l.i-.StiT.  :  Sliver  Anni¬ 
versary  of  the  Chlcax  I  Sec¬ 
tion  of  IRK  (Sponsoreil  by 
the  IRK  and  NKC),  ChicaKo, 
III. 

Jri.V  ?4-Ai  r;.  PJ:  Summer  Klec- 
tronics  Symposium  (.Semicon¬ 
ductor  K!«*ctronics  I ,  C.  of 
.Michuan.  .Ann  .Arbir.  Mich. 

Jl'l.y  24-27;  C  infei  ence  on  Iono¬ 
spheric  Physics.  The  Pennsyl¬ 
vania  State  College,  State  Coi- 
b'lfe.  Pa. 

AfO,  27-.'tl:  NK.D.A  National 
Convention  anil  Kxhiiiiti  m, 
Cleveland  Public  Auditorium, 
Cleveland,  Ohio. 

AfU.  28-.11:  APCO  National 
Conference.  Hotel  Hollenden, 
Cleveland.  Ohio. 

Seit.  CR.SI  Ninth  (Icn- 

eral  .Assembly,  Zurich,  Switz¬ 
erland. 


Sept.  lS-15:  1950  IRE  West 

Coa.st  Convention  and  Sixth 
Annual  Pacific  Electronic  Ex¬ 
hibit,  .Municipal  Auditorium, 
lainK  Beach,  Calif. 

Sept.  18-22:  Fifth  National  In¬ 
strument  Conference  and  Ex¬ 
hibit.  Memorial  .AudiUirium, 
Buffalo,  N.  Y. 

Sept.  25-27:  National  EU-ctron- 
ics  Conference,  Edirewater 
Beach  Hotel.  Chicaifo,  Ill. 

Sept.  SO-Oct.  8:  Third  .Annual 
National  Television  &  Electri¬ 
cal  Livini?  Show,  (.'hicatro 
Coliseum,  Chicago,  Ill. 

Oct.  ;i-5;  A I  EE  District  No.  2 
.Meetinit.  laird  Baltimore 
Hotel,  Baltimore,  Md. 

Oct.  23-27:  AIEE  Fall  General 
M»-etin(f,  Skirvin  Hotel.  Okla¬ 
homa  City,  Okla. 


fier  &  .Sound  Kquii'ment  Division. 

Bonil  (leddes  wa.s  reelected  ex¬ 
ecutive  vice-president  and  secre- 
t;iry  until  .Inly  .'11  when  he  will 
letire  after  23  yiMrs  of  service  to 
the  assiKMation  and  be.'o-ne  an 
R.M.A  consultant.  James  D.  .S.-crest. 
director  of  luibli  •  relations  and 
staff  a'^sistant  of  the  RM.A  Parts 
Division,  was  elect  ‘d  secretary  and 
general  mana  .'■er  effe.  tive  .Aiiv'.  1. 


Iltdiilroii  Hofurcli  i'l'd^raiii 

.A  .Ml-Mll.l.fON  volt  betatron,  de- 
siirned  and  constructed  bv  (3’neral 
K'ectric.  has  been  installed  in  the 
National  Bureau  of  StaiuLirds'  new 
betatron  laboratory,  extendin>;  the 
Bureau’s  hikfh-enerv'v  research  into 
the  rcktion  from  2  to  ."id  million  elec¬ 
tron  Volts.  For  work  at  even  hitrher 
enerkries,  a  180-miIlion-volt  syn¬ 
chrotron.  now  la’inkf  completed  bv 
(3F.,  will  be  installed  at  the  Bureau 
next  year. 

The  NBS  research  prokrram  with 
these  machines  has  four  m;iin  as- 
liects;  the  invest ikraf ion  of  shield- 
ink:  and  protection  iiiriinst  hi'.’h- 
eneikry  radiations,  the  medical 
iipidicaf  ions  of  these  r:idi:itions, 
their  iiulustrial  ajiplieations.  and 
their  basic  (ihysical  properties. 

X-r;iys  with  eneriries  between  10 


and  70-milIion  volts  are  now  widely 
u.sed  in  the  medical  treatment  of 
deep-seated  tumors.  These  hiffh- 
enerfry  radiations  are  directed  to 
burn  out  a  pinpoint  of  afflicted  tis¬ 
sue  ileep  within  the  human  bcnly 
without  damakfinkf  the  surroundinkf 
area,  but  proper  protective  pre¬ 
cautions  are  of  the  kfreatest  im¬ 
portance  both  to  the  patient  and 
to  the  radiolokrist  administerintr  the 
treatment. 

Already  the  .National  Bureau  of 
.'standards  has  established  stand¬ 
ards  for  protection  a'rainst  low- 
enerkry  x-rays,  and  the  new  Inda- 
tron  research  program  will  fill  th<> 
need  for  standards  of  protection  in 
the  hikfher  rekrions  now  available  to 
medicine.  The  much  deeper  pene¬ 
tration  of  hikfh-enerkry  x-rays  re- 
(piires  entirely  new  scientific  stand¬ 
ards  for  full  exploitation  of  these 
sources  of  radiation  while  main- 
faininkr  adequate  protection. 

Standards  of  protection  have  not 
only  a  safety  asjiect  but  an  eco¬ 
nomic  one.  Today,  the  exact  wall 
thicknesses  and  Iiest  structural  ma¬ 
terials  are  not  known  for  hijrh- 
enerkcy  x-rays.  In  order  to  be  on 
the  safe  side,  hikfh-eneriry  installa¬ 
tions  are  over-protected,  with  ex¬ 
cessively  thick  walls  and  barriers 
which  aild  krreatly  to  the  cost.  In 
many  installations  the  cost  of  pro- 

(Conttnwed  on  poge  222) 
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Whfrfvpr  these  faiiiuus  airliners  fl>,  a  Irusiril  iirnup 
of  friendly  ituide*  Koea  with  ihein,  in  the  form  of 
Sylvania  Radio  Tube*. 

F'or.  the  dependability,  lonn  life,  and  splendid  per- 
formanre  of  Sylvania  Tubes  have  Hon  them  top 
preference  with  radio  and  electronics  enfiineers 
throufthout  this  country,  as  well  as  abroad. 
Sylvania't  rufiitedized  tubes  are  typical  examples  of 
the  alert  enitineerinf  which  is  responsible  for  the 


incrrasiiiK  demand  for  all  Sylvania  quality  products. 

What  is  your  problem? 

I,et  Sylvania  radio  research  and  advanced  ennineer- 
init  work  for  you.  If  you  have  problems  — as  wridely 
varied  as  the  desifninit  of  more  compact  sets,  and  the 
nvercominK  of  shock  and  vibration  -  put  them  up  to 
Sylvania.  Address  your  letters  to  Radio  Tube  Divi¬ 
sion,  Dept.  R-2108,  Kniporium,  Pa. 


SYLVANIAJTELECTRIC 

■Miau  mim  nciiK  twi  eucmk  nMcn.  attiMK  iin  tnriKiir  nmijain  u«n  nnw  ssi  ink  kk  kku  m  mb.  mnum.  lansM  sn 
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NEW  BOOKS 


I  II**  I  raiiMliirlor  \iii|ilifit‘r 

Ky  (IlJllk  KkaHHC.  1‘uhliMkrii  by  h')niir 
MuKkrtatturd,  •i,  Sorffynilr, 
bagrn,  f>rniniirk  l'.M9,  17*>  fmgrt,  han. 
kr.  22  ('an  br  mtirmi  in  I',  S.  from 
ftonntrni,  .XfftritMon  Ai'r.^  \rn. 

York  22  at  r.O  fn  Knylinb 

An  kxoi.i.knt  uti  natiir- 

iiSle-core  ri'Hctnrs  hikI  th*‘ir  applica- 
tionn.  Thf*  author,  a  competent 
mathematician,  haa  shown  rare 
ability  in  expressinjf  e<|uation.H  in 
words  prior  to  resort iiiK  to  for¬ 
mulas. 

The  author  has  used  exi)eri- 
mental  ohservation.s  in  many  places 
to  derive  factors  that  materially  re- 
d  ire  the  complexity  of  the  compu¬ 
tations  anil  thus  make  |H)SMible  a 
much  less  abstract  treatment  <if  the 
subject 

The  fundamental  o|M‘ration  of 
various  misles  of  saturable  reac¬ 
tors  are  broken  down  into  their 
simplest  form.s  and  are  treated 
physically  arul  mathematically.  Op¬ 
eration  with  and  without  self-sat¬ 
uration  is  discus.s«-d,  together  with 
analysis  of  the  effects  of  various 
ty|K*s  of  feedback  and  of  various 


tyi>es  of  loads.  The  connection  of 
reactors  in  cascade  as  amplifiers  is 
discussed.  The  parameters  for  op¬ 
timum  design  are  analyzed  in  re¬ 
spect  to  such  fa<-tors  as  amplifica¬ 
tion,  jxtwer  train,  and  speed  of  re- 
sfamse. 

Ap|>lications  of  the  tran.sduct«)r 
for  measurement.  reKulation  and 
control  are  cited.  The  criteria  for 
stability  when  operatiiiK  in  ladh 


RELEASED  THIS  MONTH 

OulUa*  of  Radio.  Toloviston  and 
Radar;  SrnpotfuiB  by  Clqhl  Con¬ 
tributors;  Cbomlcal  Pub.  Co., 
Brooklyn;  S12J00. 

Radio  Enqlnoorlnq  Handbook;  Kollb 
Htnnoy;  McGrow  Hill;  Rorisod 
Fourth  Edition;  SIO.OO. 

TsUvUlon  and  F  M  Rocolvor  S«r*ic 
Inq;  Milton  S.  (Ivor;  0.  Van  Nos 
trond  Co.,  fnc.;  2nd  Edition;  S3M. 

Tolo vision  Sorvtcinq;  S.  Hollar  and 
I.  Shulman;  McGrow  Hill;  15.50. 

Tho  Princtplas  ol  Talavisioo  Rocop- 
lion;  A.  W.  Boon;  Sir  Isooc  Pitman 
d  Sons.  Ltd..  London:  30/. 

Wavs  FUlors;  L.  C.  /ackson;  fohn 
Wil#r  d  Soiu.  Inc..  Now  York; 
SIJS. 


linear  and  nonlinear  modes  are  an¬ 
alyzed. 

It  is  this  reviewer’s  opinion  that 
this  tsKik  will  constitute  an  invalu¬ 
able  atidition  to  the  shelf  of  any 
enKineerinK  library.  It  should  lie 
read  and  studied  many  times  to 
fully  profit  by  its  contents. — K.  H. 
Shkphard,  Jr.,  Summit,  .V.  J. 

Ai'riuU  for  OnlimHn* 

By  1).  W.  Fry  and  V.  K.  Gowako, 
Cambridge  ( 'nirernity  /‘renn,  \eu' 
York,  1U.50,  172  fxigen, 

This  mono>fraph  is  concerned  with 
the  theory  and  application  of  micro- 
wave  radar  antennas.  Both  authors 
were  enRaired  in  the  development 
of  this  ty[>e  of  antenna  at  Telecom¬ 
munications  Research  Kstablish- 
ment  during  the  war.  As  in  the 
other  volumes  of  the  Modern  Radio 
Techniiiue  Series,  emphasis  has 
l>een  placed  on  physical  principles 
and  the  mathematics  has  been  kept 
to  a  minimum.  AlthouKh  the  au¬ 
thors  have  addres.sed  them.selves  to 
the  radar  ilesijrn  engineer  and  the 
jreneral  radio  research  worker,  the 
antenna  sjiecialist  also  will  lienefit 
from  reading  the  book. 

The  book  opens  with  a  discus- 

(Continued  on  p  134) 


BACKTALK 

This  Department  is  Operated  as  on  Open  Forum  Where  Readers 
May  Discuss  Problems  oi  the  Electronics  Industry  or  Comment 
Upon  Articles  that  ELECTRONICS  has  Published 


I'ovoililr  I'liotoliilM- 

I't-XK  .'^IKS. 

iNtirni  and  emnuraKed  by  the 
arlii'le  by  \V  White  in  the 

.'Seplembcr  issue  Ilf  Kl.Fi  rKosns  1 
am  writiiiK'  '"U  this  It  mi|.'ht  be 
thiiriiui:hly  possible  that  1  am  sev¬ 
eral  vears  late  with  my  fullowiny' 
pri>|H>sal;  unfortunately  1  am  lU't  in 
a  iHisition  to  Ih'  well  posted  about 
all  events  in  the  develupmellt  of 
l■lectrllnil■s  nor  h;ive  1  the  op|uir- 
tunity  to  carrv  out  experiments. 

.Mv  pro|Hisal  IS  as  follows:  To 
build  in  a  i>holotula-  with  two 
cathmies  of  ditferent  t>i>es.  with 
resjHvt  to  color  sensitivity.  I'ni- 


form  .sensitivity  throujrh  the  whole 
ranjre  of  the  visible  spectrum  could 
be  obtained,  and  one  of  these  jihoto- 
.surfaces  could  be  utilized  simulta¬ 
neously  for  secondary  radiation. 
The  follovvinK  fijrure  illustrates  the 


f  ■«'- 

-'X 


idea.  The  first  cathode  is  a  pervious 
layer  of  the  Sb-Cs  tyjie,  which  lets 
(lass  the  red  component  of  the  lijfht. 
The  .second  cathvule  is  a  red-.sensi- 
tive  cathode  ( Afr-CsjO-Cs)  at  a  pos¬ 
itive  potential  with  respect  to  the 
first  cathode.  The  electrons  emitted 
from  the  first  cathode  and  the  red 
lijrht  strike  this  second  cathode.  If 
the  field  lietvveen  the  cathodes  is 
sufficiently  hiy’h,  some  of  the  elec¬ 
trons  emitted  from  the  first  cathode 
will  release  .secondary  *‘Iectrons. 

The  other  portion  of  the  elec¬ 
trons  will  be  caiiy'ht  directly  by  the 
collector.  This  collector  or  last 
anode,  airain  positive  with  respect 
to  the  second  cathode,  now  collects: 
(It  the  |>ortion  of  jirimary  elec¬ 
trons  from  the  first  cathode,  (2) 
the  swondary  electrons  from  the 
stH-ond  cathinle  and  (St  the  elec¬ 
trons  released  from  the  siK-ond 
cathmle  by  the  red  liy'ht  that  has 
passed  the  first.  Kxperimental  in- 

(COAtlAUCd  Ofl  p  221) 
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Mooning,  Moiwoll  &  Mooro,  Inc 
350  Eoit  Moin  Str««t 
Stratford,  Conn. 


W«  or#  intoroitod  in  tho  Microion  0.  C.  Ampimor 
Appikotion  tpocificofion*  ond/or  tpoctfk  quoriot  ottocKod  O 
Ptooio  lond  bwHotin  doKribing  tho  inttrwmont  O 


City  ond  Stoto 


MICROSEN 


ELECTRICAL  INSTRUMENTS 


YOUR  QUESTIONS... OUR  ANSWERS'^ 

May  bring  a  solution  to  your 

D.  C.  AMPLIFICATION  PROBLEMS! 


The  Microsen  D.  C.  Amplifier  is  designed  for 
stable,  accurate,  and  economical  amplification 
covering  an  exceptionally  wide  range  of  appli¬ 
cations.  These  fields  of  application  may  suggest, 
duplicate,  or  offer  a  solution  to  your  particular 
D.  C.  Amplification  problem. 


Simple,  compact  and  portable,  the  Microsen 
D.  C.  Amplifier  has  three  different  ranges  in  a 
single  model.  The  Microsen  Balance,  an  electro 
mechanical  feedback  amplifier,  combines  the 
advantages  of  high  torque  to  current  input  ratio 
with  rugged,  shock-resistant  construction. 


Available  models  include  Voltage,  Current 
and  Potentiometer  Type  Amplifiers,  Direct  Cur¬ 
rent  Converters,  Direct  Current  Transformers, 
and  engineered  designs  to  meet  speciol  re¬ 
quirements. 


Typical  applications  in  the  field  of  measure¬ 
ment  include: 


THERMOMETRY  in  combustian  research,  gas  tur¬ 
bine  development,  thermocouple  inspection, 
meteorology,  distillation  processes. 
PHOTOMETRY  in  fluid  flow  and  turbulence,  polar- 


imetry,  physiology  of  blood  and  density. 

GAS  ANALYSIS  in  mixture  control,  efRciency  of 
filters  and  detection  of  explosive  mixtures. 


ELECTRICAL  BRIDGES  in  resistor  inspection,  mois¬ 
ture  detection,  conductivity  measurements,  vac¬ 
uum  gauging,  transient  stresses. 

ELECTRONICS  in  tube  development,  vacuum  gaug¬ 
ing  and  wave  guide  studies. 

ELECTROLYSIS  in  electrolytic  plating,  electrolytic 
process  and  production  control. 


Input  elements  include  thermocouples,  photo 
cells,  pirani  gauges,  strain  gauges  and  others. 
The  instrument  is  used  generally  with  a  recorder. 
The  output  can  also  be  applied  to  a  suitable  mil- 
liammeter  indicator  or  to  actuate  automatic  con¬ 
trol  relays  or  signal  devices.  Design  advantages 
include  accuracy,  sensitivity,  stability  and  high 
speed  response. 


Inquiries  for  modification  within  the  useful 
scope  of  the  Microsen  D.  C.  Amplifier  are  invited. 
If  possible,  such  inquiries  should  contain  com¬ 
plete  application  specifications. 


A  Product  of 

MANNING,  MAXWELL  &  MOORE,  INC. 

STIATrOID  .  CONNICTICUT 


Makers  of  'Mi(r'>sen'  Eiertrlcol  ond  'Americon'  Irsdusiriol  In¬ 
struments,  HofK'Mk'  VoUes,  Ash/f.lt'  Oowges.  ‘Cons  ^■^o*ed‘’ 
$afe*v  ond  Felief  Vo'ves  Bui<d#rs  of  Crones, 

Rwdg  ♦'  ond  lood  lifter'  M..>sts  ono  ',ther  '-ft.ng  soe'iotties 


MICROSEN 

D.  C.  AMPLIFIER 
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<i'>n  of  ;iiit?ii'i;i  riH]  liri'in.’iils  an  1 
•ha  a -tf’ i-itir.«  that  ari>  important 
to  th*'  o..'  all  radar  systi-m.  Alter 
a  brief  di<eui<.'(ioii  of  pattern  th,‘o-y 
and  antenna  types,  there  a ’e  two 
chapters  on  primary  jajint  sources 
and  secondary  radiators  of  the 
double  cumature  type. 

The  last  half  of  the  Ixaik  distus- 
■ses  line  sources  and  .secoiulary  ra¬ 
diators  fed  from  line  sources.  The 
heavy  emphasis  on  this  tyjH*  of  ra¬ 
diator  is  no  doubt  a  reflection  ttf  the 
author’s  view  that  "line  sources  ami 
sin>rIe-<'urvaturo  reflectors  are  much 
to  be  preferred".  The  reviewer 
would  like  to  take  exception  to  this 
statement.  It  is  (|uite  true  that  for 
many  applications,  this  type  of  ra¬ 
diator  is  certainly  the  most  suitab'e. 
It  is  an  e'ejfant  way  of  desiKnintt 
radar  antenna'<  since  it  allows  the 
ilesijrner  i  id  'iiendent  control  of  the 
vertical  pattern  and  the  horizontal 
pattern.  However,  for  certain  ap¬ 
plications,  the  line  source  and 
sinjrlcH'urve  reflector  combination  is 
either  excessively  bulky  or  consider¬ 
ably  more  diflicult  to  construct  than 
the  doubly-curved  shaped  reflector 
and  point  source  feed. 

One  very  obvious  omission  from 
this  monoKraph  is  any  mention  of 
a  paraboloidal  reflector  with  a  mul¬ 
tiple  feed  to  obtain  a  shaiied  lieam. 
This  tv  fa*  of  railiator  has  found  con¬ 
siderable  use  in  many  American  ra¬ 
dars  and  is  characterized  by  a  rela¬ 
tively  simple  construction  plus  the 
highest  aiH*rture  efficiency  of  any 
of  the  reflector  systems  for  pro¬ 
ducing  a  shaped  beam. 

With  the  exception  of  the  two 
comments  noted  above,  the  reviewer 
recommends  this  monoKraph  as  a 
very  readable  survey  of  the  basic 
features  of  microwave  radar  an¬ 
tennas. — Hknry  jAiifK,  Airborne 
/astri/wcafs  Laboratory,  Inc.,  Min- 
CiAa,  S.  Y. 


KliM'troiiii*  Navif{atioii 

By  Leonarh  M.  Orman.  Publuhed 
jointly  by  Pan  American  Xaviyation 
Srri'iee,  Xorth  Hollywood,  Calif,  and 
Weernu  Syufern  of  S'arigation.  Annap- 
olin,  Md.,  ISf.SO,  222  payee,  $4.50. 

To  THOSE  interested  in  electronic- 
aids  to  navigation  most  of  the  illus¬ 
trations  and  much  of  the  phra.se- 
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mdix  Specialized  Dynamotors 
are  made  for  the  Job! 


Vi’hcnevcr  DC  power  is  required  at  other  than  the  supply 
voltage,  Bendix*  Specialized  Dynamotors  function  as  D<] 
transformers.  They  can  he  wound  for  any  input  or  output 
volta^te  between  5  and  1200  volts,  and  they  can  deliver 
power  up  to  500  watts.  .Multiple  outputs  can  he  supplied  to 
correspond  with  several  secondaries  t>n  transformers,  and 
their  output  voltages  can  he  regulated  within  close  limits 
regardless  of  input  voltage  or  load  variations.  Bendix 
Specialized  Dy  namotors  are  tailored  to  the  exact  require¬ 
ments  of  each  application  hy  the  design  of  the  windings  used 
in  standardized  frames.  This  reduces  the  cost,  size  and 
weight  tti  an  absolute  minimum,  consistent  with  the  oper¬ 
ational  requirements,  (.ompliance  with  Government  speci- 
lications  is  assured  hy  the  choice  and  treatment  of  materials 
and  the  basic  design.  A  complete  Jescription  oj  your  require- 
meuls  u  ill  ettuhle  our  engineers  to  make  concrete  recommenJa- 
tions  .  ,  .  All  orders  are  filled  promptly  and  at  moderate  cost. 


RIO  RANK  DIVISION  OF 
BiNOIX  AVIATION  CORPORATION 
■  ID  RANK,  NIW  JIRSIT 

Cl|vi  SbIbi  Iwili  IHibiUmI  DMiMii  R  flttb  Avbmb,  N.  T.  II,  N.  T. 

Wp#»  for  ffot  coforM  omd  iMforawlivo 
*■^1  Atm.  forf  ft  toodnd  wftfc  focH 

omd  ftfMfM  ail  lypmt  •!  4rneme»w%. 
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CANN0N1RIUGS 


fXnODID  VIEW 


RiCEPTACLi  as  to  48 


i  RECiPTACLE  as  to  48 


>>\  ^  tvm 

,  A*  AN3I00A 


8S  to  48 


To  MIL-C-5015 


8S  to  48 


10S  to  30 


contact 

IITAININO 
Clir - 


lAIGE 
RIN  — 

contacts 

(MmOVAIIC) 


'  insert 
retaining 

RING 


TYRE  AN3I01S 

CARiE  connecting  RECERTACIE 


8S  to  40 

SPECIFICATIONS 

The  jfreatest  multiple  circuit  elec¬ 
tric  connector  line  in  history  — 
by  the  pioneers  and  leaders  in 
the  industry. 


CAnnon  Klrc  tnv  Ut>vrio(>nn^nt  Oontpany.  [>tvi»ion 
of  ('annE^n  Manufat  tunnn  Corvor^tion.  Hum* 
iMtUit  St  .  1>04  AnicaUa  31.  Calif  Canadian  factory: 
Toronto  World  export  Krazar  Ac  Hanaen,  San 
Kranciato.  New  York.  Ixta  Angelea 


<3:^320:3®  []i33'7a]3 


•nrf  tonrfirif  R>nfi,  Cakla 
iuA€ti#n  ShalU, 
0u»t  Copt,  ate 


olotfv  of  this  btKik  will  be  familiar. 
The  author  has  ortranized  a  trreat 
(juantity  of  information  to  fit  chap¬ 
ter  categories  that  include;  capa¬ 
bilities  and  limitations  of  radar. 
trainin>E  ojierators,  installation  and 
maintenance,  loran,  other  systems 
and  auxiliary  radar  devices.  He 
shows,  in  addition,  specific  o|)era- 
tional  data  for  currently  available 
radar  and  loran  e<iuipments.  The 
treatment  concludes  with  a  useful 
glossary,  a  bibliotrraphy  and  fifteen 
pa»fe,s  of  questions  and  answers. 

To  the  electronic  entrineer,  the 
volume  presents  a  neat  summary  of 
the  overall  navitratiunal  problem. 
The  navitrator  will  find  it  an  invalu¬ 
able  condensation  of  thousands  of 
payes  that  tell  the  wonders  of  misi- 
ern  navigational  aids. —  A.  .A.  .McK.- 


F.l<‘4‘ln>iiirs.  I'riii«-i|»l«> 

iEiui  .\|t|»li4'ali«Mis 

Hy  Hai.i'EI  K.  Wright,  .Assoc.  /Vo/.  o> 
h’tic.  Kng.,  Viryinui  l‘ulytechnif  In¬ 
stitute.  Houiilii  I’ress,  Sew  York, 
.V,  y.,  li>50,  ;}87  pages,  SU. 

rRoKKs.soR  Wright  took  on  the 
touKh  task  of  preparing  a  basic 
course  in  electronics  for  nonelectri¬ 
cal  eiufineerinir  students,  a  job  at 
which  he  has  succeeded  quite  well. 
Kven  electrical  enjrineerinjr  stu¬ 
dents  or  physics  majors  can  profit¬ 
ably  use  this  book. 

•After  three  chapters  dealiiiK  with 
basic  electronics  and  tubes,  he  re¬ 
views  d-c  and  a-<‘  circuits.  Then 
come  several  chapters  covering  the 
fundamental  jobs  that  tubes  do — 
amidification,  o.scillation,  rectifica¬ 
tion.  The  remainder  of  the  bisik  is 
made  up  of  chapters  on  cathode- 
ray  tubes,  x-rays,  li^-ht-sensitive 
de\ices,  hiyh-f requency  heatinjr  and 
basic  control  circuits. 

Numerous  examples  of  the  nu¬ 
merical  computations  required  in 
solvinjr  tube  circuits  are  jriven  and 
there  are  useful  problems  at  the 
end  of  each  chapter. 

In  writing  a  text  for  the  com¬ 
pletely  uninitiated,  one  must  over¬ 
look  no  opiHirtiinity  to  make  the  ma¬ 
terial  clear.  This  involves  almost 
superhuman  devotion  to  the  pre- 
ci.se  meanings  of  individual  words, 
the  avoidance  of  words  that  have 
more  than  one  meaninjr  and  use  of 
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“VIKANE”  s 
IMPREGNATED 


"GREY  TIGER" 

Poptr  Tabilor  Copocitor^ 

only 

Corneli-Dubilier 


offer  you: 


1  *'Vilion«*'*  —  mn  •■civtiv*  C-0 

^vUpwunt— fMiltt  in  •xtoa  lonf  life  and 
•uttlanding  oartarmonc*  avar  a  tantoa'alui* 
rony*  •<  — 3S*C.  la  IOO*C.  Soaoal  hifh  Mm- 
iwratwra  and  moiilw*  •nd-dll  Malt  unit. 

2  A  iMbulor  a<  •>caa*'anally  high  intulolian  r»- 
tiilonM.  At  >S*C.,  Mtitlont*  it  avor  10,000 
mogt  gar  unit  or  1,000  magt  gar  mfd. 

3  A  itondarditad  lirM  af  gagar  lubulort  lhal 
will  All  bath  high  ar«d  low  lamgaratwra  ra> 
guirornontt.  Na  dugllcatlan  af  ilocli  and  rocord 
koaging!  Na  grodaclian  daloytl  Latt  invantary 
latti  A  Itatwra  of  “Vikona"  imgragrtation. 

4  A  tabular  with  o  gawar-forlor  avaroga  af 
0.1S%  at  ,1,000  cyclot. 

5  A  tubular  with  aicallanl  cagocity  tlobility 
avar  both  lha  high,  law  lamgarotura  ronga. 


Tinned-copp«r  leads,  slandard  sizes.  At¬ 
tractive  grey  case,  red  lettering.  Avail¬ 
able  in  all  commercial  capacity  and  volt¬ 
age  ratings. 

For  further  details  on  the  "Grey  Tiger" 
line  of  paper  tubulars,  write  for  Bulletin 
No.  NB)t6.  COtNEll  OUllllft  ElECTIIC 
COtPOtATiON.  Dept.  K  8  0,  South  Plain- 
field,  New  Jersey.  Other  plonts  in  New 
Bedford,  Brookline  and  Worcester, 
Moss.,  Providence,  R.  I.,  Indianapolis, 
Ind.,  and  subsidiary.  The  Rodiart  Corp., 
Cleveland,  Ohio. 


SPECIFY  "GREY  TIGER”-A  TYPICAL  C-D  FIRST! 


CONSISTENTLY  DEPENDABLE 

CORNELL-DUBILIER 

CAPACITORS  •  VIBRATORS  •  ANTENNAS  •  'CONVERTERS 
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IMPROVEMINTS  IN  THE 


BALLANTINE  BATTERY  OPERATED 
ELECTRONIC  VOLTMETER 


Achieving  a  tenfold  increase  in  teniilivify,  higher  input 
impedance,  improved  low  frequency  response  and  sub¬ 
stantial  reduction  in  size  and  weight. 


•  C«M  ••  Q  pr«  «mpliR#r 


VOLTAGE  RANGE: 

100  mlcrpvoHft  f*  100 

volts  Ia  0  tfotorfo 

roAf 

INRUT  IMPEDANCE: 

).3  AlOfohAIS  th«»Ato4 
by  i  mmftf  OA  HIrH 
PAAfOt  AAil  1  S  mmf4  oa 

low  PAAfOt. 

rniQUINCY  RANGt: 

3  cfcUt  to  150,000 
tyclot. 

ACCURACY: 

3%,  OKCopt  5%  bolow 
10  cyclot  oaM  obovo 

100,000  cyclot. 


#  Avoflobis  lAvHtollOfA,  OfAp;: 
Roft  mnd  bItwntA  •■tvod  tvrttivr 


moaifAvAi  Aom  ot  bO  OB 
0  Evotv'V*  tti*  wvll  hnown  BoMontins 
•aU  voHo9V  OAb  wfiiforfA  OB  tcoUt 
0  Botfory  Ilf*  ov*r  130  h#  r« 


model  302  B 
Six#  6%  E  7'/y  «  12H 
Weight:  17  lb*. 

Prtc#  cofnplvt#  with  cov#r  and 
batten#*  $215. 


For  further  informotiorr  on  the  Bollontine  Model  302B  and  ether 
Ballontine  Sensitive  Electronic  Voltmeters  and  accessories  meas¬ 
uring  up  to  5  5  megocycles,  write  for  cotalogue. 

killamim;  libiikatiikihs.  iac.  @ 

110  fOHNt  ROOD.  lOONTON,  NEW  JERSEY 


NCW  SOOKS  (CMtiniM^; 

clear  definition.**  of  each  new  con 
cept  or  principle  a.**  it  comes  alonst- 
The  author  ha.s  tackled  this  job 
hone.stly  and  with  considerable 
ability.  It  is  inevitable  that  roii^h 
apot.s  should  ocur,  places  where  the 
student  must  ask  a  question  and 
where  the  teacher  will  have  to  an¬ 
swer.  For  example.  Professor 
Wri^fht  does  not  explain  that  Q  is 
our  symtarl  both  for  char^re  and  for 
the  ratio  of  reactance  to  resist¬ 
ance,  and  the  student  mi^rht  wonder 
if  they  have  any  relation. —  K.  U. 


Transforiiialicin  (lalc'iiliis 
anti  KliTiriral  Transiriils 

Pv  .‘^TSNKom)  Ool.iiMSN,  Syrnninr  f'ni- 
rrrui'ti.  t‘ rent  ire  HtiU  Inr.,  .Wic  Yiirk, 
I!)  I!'.  fW  P'l.r/es,  $<.:’■>. 

The;  primary  purpose  of  this  IxMik 
is  to  pr  ’Sent  methods  of  solution  of 
electrical  transient  problems  in 
i  linear  systems,  both  with  lumped 
and  with  ilistriliuted  parameters. 

'  including;  the  problem  of  travelintr 
waves  on  transmission  lines.  The 
presentation,  in  line  with  the  mod- 
I  ern  trend,  is  based  on  the  I,aplace 
'  transformation,  in  contrast  with 
I  the  earlier  methods  utilizin^f  the 
operational  ca'ciilus  of  Heaviside. 
However,  the  .scope  is  considerably 
broid'»r  than  indicated  by  the  title, 
and  encompasses  a  ran^e  of  topics 
j  in  applied  mathematics  which  form 
the  basis  of  analysis  of  networks 
!  both  in  the  transient  and  in  the 
steady  state.  Thus  the  sections  on 
determinants,  mesh  and  nodal  equa¬ 
tions,  and  elements  from  complex 
variable  theory  provide  a  basis  for 
the  discussions  of  the  attenuation 
and  phase  chara-teristics  of  sys- 
terns  as  a  function  of  frequency 
which  are  fundamental  to  the  prob¬ 
lems  of  stability  in  feedback  sys¬ 
tems.  Chapters  on  gramma,  error, 
and  Ht'ssel  functions  are  f\inda- 
mental  to  treatment  of  partial  dif¬ 
ferential  equations. 

Written  primarily  as  a  text  for 
senior  and  y'raduate  students  with 
a  background  knowlcdjre  of  differ¬ 
ential  equations  and  of  complex 
(juantities  as  employed  in  a-c  cir¬ 
cuit  .■'tialysis.  the  book  will  also 
serve  those  in  r  'search  and  develop¬ 
ment  work  with  an  aptitude  for 
mathematics  wlio  need  the  mmlcrn 
concepts  of  network  analysis,  either 
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From  Rauland  Research  in  the  past  year... 


Ir^  Luxide  Screen  ("Black"  Tube) 


:  Indicator  Gun 


12'  Metal  Tube 


The:^ 


Reflection-Proof  Screen 


THE  RAULAND  CORPORATION 

eyx.^  ejcjLixrr\_  Tkjijorv^  l^eAjejoL/KcJt— 

I  4J45  N  KNOX  AVENUE  •  CHICAGO  41,  IlllNOIS 
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l' 


H reorder 


(c««ittN»e4' 


NIW  tOOKS 


for  application  to  !itrictly  electrical 
systems  or  to  servomechanisms. 
Some  of  the  abstractions  of  the 
theory  of  comple.x  variable  may  lie 
liitfault  even  for  the  engineer 
familiar  with  the  alirebra  of  com¬ 
plex  numlMTs,  but  he  can  find  a 
meaning  for  many  of  the  principles 
in  terms  of  field  theory.  However, 
this  relationship  is  not  emphasized 
here. 

While  the  material  presented 
represents  an  excellent  co'lection 
from  many  sources,  it  can  hardly 
Im-  considered  as  a  reference  work 
for  the  sj«‘i  ialist.  As  an  enifineer- 
irijf  text  many  of  the  (piestions  of 
mathematical  rijfor,  particularly  as 
relati'd  to  the  limit  processes  of  im- 
pro|M-r  inteirrals  and  ininite  series, 
are  not  emphasized.  It  would  be 
unfortunate  if  the  bejfinner  in  this 
Very  extensive  subject  were  jfiven 
a  false  sense  of  .security,  and  it  is 
ptThaps  unfortunate  that  more  op¬ 
portunity  has  not  been  taken  to 
point  out  some  of  the  (hinder  si-r- 
nals  and  to  emphasiz  -  the  validity 
conditions  of  the  I,aj)l.i.-e  methoil. 
LaI'RKI,  .1,  l.tVVlS,  Axmiriati  I'rofix- 
sor  Iff  Hit  rt rirtti  h'.iiiuin  >  >  inij.  I'ni- 
rtrxitii  of  Wnthitniloii,  Siatth , 
WashiUfltoH. 


a  la|M' 

ttf  tli<‘  «|iiality 


I  h»  I  MiMirl  la|»r  ff. 

•Older  liu«  IIMIIt  fi4llirr>  ihst  nuke  It 
l^ipillsr  tiilli  4  l4i|:e  iiiiiiilH'r  of  bro4d- 
M-llllC  •l4lloll>.  I  ir-l.  It  IS  lll)MllT4te|t 

ft  II  i  d  4iid  M  ilhin  1 4n|'r  of  iiuii\  biidi;ets. 

I  |ses|HiulU  adillited  to  \M  >t4tloiis 
«lo.  Ii  W4lll  iIm’  |»rr  Mft-iiiiil  |j|M- 

fiir  liiiir.  Il  !•  oiinpir 

tr»M|Mrat<  '  \  kiiolimnlroU rt-riKil. 

pl.i \  ti.it  k,  rt-u iitfl  411*1  «lo|i  lint- 

ii*n  iii|<rl<Mk  Mtt  itirlilal 

iii|*  I  4»t  tt»it%4r*l  (ti  ll  tiiiirit  ii«»riti4l’ 

|M'llllil*  raplil  riirili^*  411*1  «rli'itlt»il  *»f  4 
ili-ii**!  |M»i(toii  i»t  4  |*r4»^r4tii. 

IMlii't  *|ii4lit\  t*'4liiti*<»  4ri':  ovf'rall 


Mi^nal  ti>  ii<ii<«r  ratm.  iiirliiilin^  taiM*. 
It  appriixiinali'K  to  (lt»  .  .  .  n^rrall  Irr* 
<|iii*in  \  uittiiii  pill**  4IhI 

iiiiiiii**  ,t  ill*  tritiM  1*1  tAHH)  4  iN-r 

•M-rtitnl  ,  .  .  lar^r.  tii4)*iii‘ti*'4lK  •*liif‘lii«‘il 
iiii*t«*r  It  ^l•♦•tl  t<i  jjivr  |MT 

l4jM‘  •|4-*‘*|  .  .  Iir4\\  I>4l4nri‘it  ll\uh*‘*‘l 

411*1  ititr^ral «  apxtan  iii«iir<*  |Hif»iti\i*  t4|M- 
<tri\l‘  Ultll  4  III4MIIII1III  Ilf  i4-«r« 

ttiJII  0.  1'  f  ,  Itllt  till'  lH>t  \sA\  to  appri'e 
<  i4tr  till’  oiit«t4ii«lin(!  i|ii4iit>  t*  to  Ii4\r 

till-  I  kol4iH-  Nf'iHiirk  MimItI  il*-iii«»ti< 
•»tr4t*‘il  t  all  \Xi*«>trrii  I  tiioii  t  t|M*r4tf>r  Jo 
ft»t  til*'  iijiiii'  of  \our  ni*«iri'»t  ilvaliT,  or 


l.liH'siMtii's  aiirl  Aiiswrrs  in 
I  Kiikiiiiofrink: 

Ity  C.XKTKK  V.  KaBINOCK  ilMif  .Mauha- 
I.KNA  K.  Wol.HRKCll  r.  MrCniu'-lhll 
Hook  Co.,  .Veil'  York,  IP.'iO,  dIMl  poyrx, 

$1  r.o 

nif  IT.RKNT  tieople  learn  by  ditferent 
peday'oyMcal  tricks.  One  techniiiue 
that  is  jiarticularly  helpful  in  re¬ 
view  is  thr*  askintr  of  pertinent  ipies- 
tions  and,  when  the  questioner  is 
a  book,  sufiplyin),'’  con  ise  .and  infor¬ 
mative  answers.  The  authors  cover 
the  whole  field  of  television  in  this 
way  by  usinjf  tw.'Ive  chajiter  ifrouji- 
intrs,  askinyi  and  answerinjr  in  each 
the  more  imfiortant  and  ditlicult 
questions.  Hesides  discussing;  t»‘ch- 
nical  circuitry,  the  book  covers 
photordectric  cells,  optical  systems, 
illumination  and  television  stand¬ 
ards,  laws  and  reyi'ulations.  There 
are  twelvr*  pajres  devoted  to  two 
standard  television  broadcast  re¬ 
ceivers.  .Mthouirh  it  will  l>e  help¬ 
ful  to  prospective  broadcast  oix-ra- 
tors  studyinvr  for  FCC  license  ex- 


llcrr  i-  one  of  llir  fiiie-t  h|;tilsi‘ik;fi|  |M,ruldc  l,i(w 
rrrurdrr-  mi  llir  iiiaikrl  todji.  Il  i-  jii-t  the  unit 
lor  on  llll■■*(H»l  rrroriliiiK-  or  irilrri  in*-  **lierr 
|*ort4l'ilit*  and  oiil-laridiiiii  lour  tjiialiii  are 
iirir— an  \\  ritr  lor  lull  iiitorni.ilioii  or 
tail  lour  iirarr-t  drairr 


ELECTRIC 

WISCONSIN 
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■  Spcrrv  has  a  complete  line  of  Cross- 
Ciuide  Directional  C  ouplers  for  all  fre¬ 
quencies  ranging  from  26tK)  to  40,tMK) 
me.  I  hese  couplers  are  superior  to  other 
types  of  directional  couplets  in  high 
directivity  and  unusually  uniform  coup¬ 
ling  characteristics. 

■  The  coupling  varies  less  than  .f  db 
over  the  entire  useful  frequency  band 
of  the  waveguide  transmission  line, 
whereas  other  types  of  couplers  have 
attenuation  which  varies  rapidly  with 
frequency.  C.ilibration  accuracy  on 
these  instruments  is  ±0.5  dh  through 
the  quoted  range.  Operating  tempera¬ 
ture  range  is  from  40*  to  -*  55*  C  and 
humidity  effects  are  negligible. 

■  Cross-Ciuide  Directional  Couplers, 
part  ol  Sperry’s  MiCKOiiNh*,  arc 
versatile,  precision  instruments  well 
adapted  tor  general  laboratory  and  pro¬ 


duction  test  work.  They  differ  in  appear¬ 
ance  only  in  their  external  dimensions. 
Each  consists  of  two  rectangular  wave¬ 
guides,  a  primary  and  secondary  guide, 
joined  perpendicularly  to  each  other. 
Coupling  is  provided  bv  slots  cut  in  the 
common  wall  between  the  waveguides 
One  end  of  the  secondary  waveguide  is 
terminated  in  a  matched  load. 


■  In  addition  to  the  superior  electrical 
properties  of  the  Cross-Guide  Direc¬ 
tional  Couplers,  they  are  also  physically 
constructed  for  convenient  assembly  in¬ 
to  a  waveguide  system.  Our  Industrial 
Department  will  be  glad  to  give  you 
additional  information  on  these  as  well 
as  other  mk  roi  inf  instruments. 


emscoPE  coMPm 
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flECTIICAl  CHAtACTEtlSTICS 

IINI  AND  CONNfCTOR  TYRfS  | 

Mod«i 

j  froqwoRKy 

Nominol 

Wo»#944ido 

Connoctoc*  ! 

No 

Kongo  (Kmc 

‘  Cowpiing  lObl 

AN  Tfpo 

Siio  (tn.-O.0.> 

AN  Typ« 

306 

1  2. 6-4.0 

30 

KG  5a  U 

3Ht</^a  OaO 

i  UG«214  U 

233 

1  4  0  6.0 

321 

1  40  60 

30j 

8C  49/U 

2>1>  064 

UO-149A/U 

1  322 

4  0  6.0 

4oS 

1 

1  209 

237 

5  3  11 
33.KI 

241 

1  30i 

RC  SO/U 

tVS>t4>  064 

^  UG.344  U 

'  235 

,  It  12.4 

1  234 

1  8  112.4 

24  V 

RC-32/U 

lH>4a.050 

i  UG  39  U 

1  234 

{  8  1  12.4 

1  401 

1  381 

1  12  4.17  0 

20 

8G-9t/U 

.702ii  39 U  040 

'  UG-419  U 

413 

i 

110  26  5 
110  26  5 

i 

40t 

8C-33/U 

vs«%..040 

uc-42y  u 

i  403 

26  3  36  0 

20 

KG  96  U 

.360»  220>  040 

UC  381.  U 
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AND  THEY  MAKE  AN 


IS  FOR  Hornet 
CLASS  H 

High  voltage 

KNOW  How 

WAKE  AN  H  OF  A  DIFFERENCE 


ilOKNKT  Traiiitfornirrs  provide  mini* 
iiitiiii  nice,  inaxiiiiuiii  eABi-icnry  and  great* 
enl  life  rxpt-rlaiK-y  in  lran»fornier8  for 
portaltle  and  airhorne  equipment. 

BecaiiM*  lliey  are  inanufartured  of 
newly  developed  CUm  11  materiala  — • 
•ilieunea,  fiherglaa  and  apecial  sleeU  — 
IlOKNKT  iiiiiiiature  tranafurmers  ran  be 
operated  at  teiiiperatureM  far  in  exceaa  of 
- the  MM'alled  ‘‘iioriiial  range.” 

Compare  These  Typical  Volume  and  Weight  figures 


DtATI  TIANSFOaiMR!  Pfimory  IISV  .  ISO/  I600cp> 

SKondory  8«0v  C  T  70  M A  RMS.  60  V  A. 


50.000  fl 

!  alt) 

Ma>  Op*( 
Tump 
DuaC 

Volwm* 
Cw  Int 

RrIoIivr 

Volwm* 

f«rc*nt 

WvigM 

PowAdi 

R«lattv« 

Weight 

'CloM  A 

IDS 

ti.a 

100 

9.0 

100 

Deem  C«aMr4M»« 

iClou  A  ini.kitia*) 

IDS 

11.0 

94. 1 

1.9 

60 

HORNVT 

(CloM  H 

aoo 

*.9 

90.9 

.99 

10.9 

The  IIOKNK'r  repreaeiit*  a  romhinalion  of  ingeiiiotia  design, 
modern  iiiateriala,  and  radically  difTerent  iiiaiiufaoturing 
terhniqiiea  whirh  opens  vast  new  fields  in  transformer  con* 
atrurtiun  and  application. 


Saad  ter  yeer  nev  Bellerim  B-JOO.  remtmimlee 
UetmlleU  tiia.  weiekt  mmU  retime  imtermrmtiem  em 
Mermet  Trmmitermert  aarf  Beetfert. 


NEW  YORK 

TRANSFORMER  CO.,  INC 

ALPHA.  NEW  JERSEY 


aminatiun.s,  thi.s  volume  .should  not 
U'  confu.sed  with  the  standard  ques¬ 
tion  and  answer  l«M)k  liased  upon 
announced  examination  content. — 
•A.  .\  MCK. 


Oiilliiif  «tf  Kudio.  IVb'v  isinii 
un<l  Kuilur 

Symiioiium  BY  K.  S.  KLVE.N,  T.  J. 
KiEiiJii.NU,  K.  .Moijloy,  H.  E.  I'e.nruse:, 

<  .  A.  (jL'AKKi.soTo.N,  .M.  G.  Say,  K.  C. 
Wai.kcr  and  G.  Wim>RH>.  Ckrmtcnl 
l‘iib.  Co.,  Hrooklyn,  .V.  i'.,  1950,  6HH 
IHigrt,  $12.00. 

KigHT  British  engineers  teamed  to¬ 
gether  here  to  produce  a  husky  vol¬ 
ume  that  would  have  been  a  tre- 
mendou.s  job  for  one  alone,  cover¬ 
ing  as  it  does  the  whole  broad  fiehl 
of  ratlio  and  its  attiliates.  The  level 
of  writing  is  for  the  student,  .ser¬ 
viceman  and  radio  amateur,  yet 
even  engineers  will  find  much  of 
value  ill  the  section.s  dealing  with 
new  British  developments  in  tele¬ 
vision,  radar,  photoelectricity  and 
direction-finding.  Extensive  use  of 
British  terminology  throughout, 
along  with  descriptions  and  illus¬ 
trations  of  British  products,  may 
l«>ther  newcomers  to  the  field  and 
pr»s'liide  classrtHim  use  as  a  stiiilv 
text,  but  does  not  impair  the  use- 
funess  of  the  book  to  those  seeking 
to  keep  in  touch  with  British  prac¬ 
tice.  J  M. 


Iliulio  lluiuilMEok 

Kditrd  by  It  L.  IlAWU.Y  f.'ditort  and 
h'nginrrrr.  Ltd.,  Santa  Harbara,  Cali¬ 
fornia,  1949,  320  iHigrn,  $3.25. 

Eacic  ykar,  hundreds  of  amateurs 
buy  new  copies  of  annual  publica¬ 
tions  in  their  field,  not  for  the  basic 
theory  and  principles  presented,  but 
for  ujHto-date  information  on 
equipment  and  construction  prac¬ 
tices.  The  twelfth  edition  of  the 
Kailio  Handbook  is  an  all-construc¬ 
tional  edition  with  approximately 
75  different  topics  and  projects.  In 
addition  to  a  large  iiumlier  of  trans¬ 
mitter  and  receiver  proj«H-ts,  the 
tsMik  includes  complete  discussions 
of  mobile  ojHTation  and  equipment 
design,  and  correcti\e  measures  for 
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NEW  INTERLEAVE  COIL  WINDER 
IS  FULLY  AUTOMATIC 


Universal’s  new  high  speed  auto¬ 
matic  No.  107  winder  protiuces 
accurately-wound  paper-insulated 
or  acetate-insulated  coils  at  a  very 
high  rate  of  output. 

Automatic  feeding  Single  or 
laminated  insulating  sheets  are  fed 
into  the  machine  automatically. 
Rate  of  feed,  with  either  paper  or 
acetate,  can  be  as  high  as  25  in¬ 
serts  per  minute. 

Thus,  on  a  coil  containing  100 
wire  turns  per  layer,  the  machine 
can  be  operated  at  winding  speeds 
up  to  and  including  2500  rpm. 

An  entirely  new  type  of  delivery 
shelf  has  been  designed  to  provide 
high  accuracy.  It  imparts  a  uni¬ 
form  backward  pull  on  the  paper 
as  It  is  fed  into  the  coil,  resulting 
in  windings  of  highest  (x>ssible 
density. 

This  delivery  shelf  will  handle 
insulating  papers,  either  “Kraft" 
or  “Glassine,"  from  .0006  in.  to  .003 
in.  in  thickness,  and  where  the  ma¬ 
chine  is  equipped  with  devices  for 
removing  static,  acetate  sheet  is 
handled  at  high  winding  rates. 

The  machine  utilizes  a  single 
width  of  insulating  paper,  and  this 
can  be  24  in.  or  up  to  25  in.  maxi¬ 
mum  if  required. 

Accurate  wire  control  Wire 
sizes  accommtxlated  range  be¬ 
tween  No.  19  and  No.  42  (B&S). 
The  creel  stand  is  independently 
mounted,  and  holds  up  to  30  wire 
sp<x)ls  at  a  time. 

The  wire  spool  spindle  is  of  the 
latest  design,  with  solid  construc¬ 
tion.  The  braking  device  is 
mounted  on  the  rear  of  the  ma¬ 


chine  to  give  better  balance  be¬ 
tween  the  wire  spools  and  the  high¬ 
er  winding  speetl. 

Efficient  winding  A  quick  re¬ 
turn  of  the  wire  guides  is  assured 
at  the  end  of  each  wire  layer,  and 
thus  there  is  no  possiblity  of 
crossed  turns  due  to  delayed  re¬ 
turn,  particularly  where  wear  de¬ 
velops. 

The  same  efficient  traverse 
mechanism  used  in  the  Universal 
No.  105  Coil  Winder  has  been 
adopted  for  the  No.  107.  No 
changes  in  cam  are  necessary  for 
various  lengths  of  wire  layer. 

Special  attachments  These  in¬ 
clude  an  auxiliary  “space-wind" 
traverse  fur  spacing  the  first  and 
last  layers  of  high-tension  coils.  A 
special  “mid-tap"  attachment  per¬ 
mits  shifting  the  wire  guides  at 
the  end  of  a  wire  layer  for  “tap" 


/Vo.  107  Ur\tv€T9Ml  Coil  li'fncier. 


location  or  to  arrange  for  starting 
and  finishing  leads. 

Where  required,  a  “dual-count¬ 
er"  is  available  so  that  the  machine 
will  stop  automatically  for  the  re¬ 
moval  of  a  mid-tap. 

The  new  No.  107  Coil  Winder 
has  already  demonstrated,  in  pre¬ 
liminary  installations  in  plants  of 
several  prominent  electrical  manu¬ 
facturing  plants,  its  ability  to  turn 
out  coils  of  the  highest  quality. 


Cloaeup  Mhuwmg  coil  •rbor  in  Iranater  poulion. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605  Providence  1,  R.  I. 
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tmiUnfiiif'n, 

flutoinph  /// 


Polaroid 

Oscilloscope 

Camera 


3'«  ■  4'4  ^rint  ti  raody  to  mount  on  doto 
fthaot  a  minwto  oftor  1h«  %hwtf«r  i»  enoppod 


K4in  luM  IKW  4n  tlM  Xin  ilMV  V  OM  l1* 

l4»vo|s«*  i'aJiH'r.1  that  aicur.iti* 

|ihtiti»ktr4|>hU'  miifiU  of  \%aM0»a|Ms  iii 
iiliiHr^t  at  litth*  tiiiK'  at  tt  taki-t  to  \k«*tt  h 
tlw  111  from  iiHiiHKt  (hil>  oiic'  mmutc* 
4ft<*r  thr*  shiittt'r  it  stiapiM'd.  a  print  it 
rraclv  to  mount  in  tour  notrlMMik  this 
|M'rtnits  >ou  to  aliiat*'  osc  iHom  ot>«' 
“ttills  ‘  inline  cliat4-!\  ami  thru  prcN  t‘e‘<l 
vMth  laUirattirv  vtt»ik. 

'nu*  V»  \  r*  print  It  tnul!  rnoimh  to 
iiHHint  t  asily  m  a  noti-lMmk  or  on  a  data 
%)H*c't,  lar>;r  c-noti^h  itir  acanratr  ctahia- 
tieni  r.ac  h  pnnt  nixwilt  ttto  trace  s  to 
laiilitalt-  comtsanson  niiit  and  cut  film 
costs  m  half  Oiwratum  is  snnptc*  no 
IcK  nsini;.  no  datkrsMim  proM'ssniK  You 
|us1  sn  ip  tlse-  shntti  I  and  rc'iiuisi*  the* 
print  tiom  tin'  hack  ot  the*  cainiia. 

the*  ctiinph  te-  t  airiluld  l\»Iaroid  (K 
(l)|tis4  0{M-  i.aine’ia  consists  <i|  a  ci  o/m 
cie/upfi  r  to  fit  ans  Tim  imfi  os*  iHom  o^x  , 
a  tU’/if  hisu/  with  Me  wiin;  |Mtrt.  and 
a  1 4iful  i  f.i  funltj  with  sjsi 

4  lal  li'iis  and  tw  o  |S4«<«iti<Mi  sliitt  th-suf- 
Wiite*  todax  tof  c  euntflctt-  dt  tads  and 
pturs  4H1  the  l«  ad>  -to^iisc-  I  I  IK*  illo- 

MO|H'  i^im  ta  Kit  m<  Itidmt;  caiiuTa. 


c  arrviiitf  c-av\  and  Polaroid  film.  Fuir^ 
thtUI  (  ofriefii  atul  Instmrtunt  Ciup  , 
SS  fifi  Vitri  \\  yt  k  if/i i/., /limtiic u  /,  \  V 
1  >istiihiitors  /  (  kfrontt  Inc  ,  roff/nm/, 
tVtaJoti.  f /« « fronic  TuIh'  Corp  ,  P/n/rJ- 
tli  lphia,  Fit. 


Specifications 

L«n«  —  Sp«<»ol  73  mm  f/7.8  WoMontok 
C>K«llO'«noif»9mai 

SKwHor  Wollonook  AipKoi;  tpoode 

1/73  Ml  Vo  1/100  IOC,  timo/'  ond 
bulb.  ' 

Pocvt  ~  Pilod  capproi.  8  in.) 

^icVuro  Set*  3*4  i  4'«  in.  ^7  imogot 

por  print.  16  oapoiurot  por  roll  of  film? 

Imago  Sii*  Ono  holf  rodwcVion  ot 
Kopo  itiKigo. 

Writing  Spood  to  1  in  m»*c  at  3000V 
occoloroting  potontiol.  btghor  ipaodt  at 
tiigbor  voliQgac 

Dimonftiane  Comoro.  10*y  a  3*4  k  6'# 
in  ,  Kood.  11  in  longtK,  7'a  in  dio ; 
odoptor,  7  in.  nndth,  6S  in  moi  diO. 

Woegbt  Comploto,  7*4  lb. 


t«*I«'vi.<ion  and  hroadca.nt  interfer- 
**noe. 

.A.s  in  the  already  [wipular  elev¬ 
enth  edition,  con.>it ruction  and  of)er- 
atintf  in."<truction!<  are  tfiven  in  com¬ 
plete  and  ea.'^ily  understiHnl  detail. 
Thi.H  edition  doe.<  not  su{>«-r.sede  the 
11th  edition,  which  contains  differ¬ 
ent  information  and  remains  cur¬ 
rent.  J.liK. 


THUMBNAIL  REVIEWS 


l'.\TK.\T  !-K.\iTli'K  \  .M  .V  .V  .^i  i  KM  KNT 
Ii>  i*aJv»rt  S^a^^^la^e*  SraPn- 

«Jali-.  N  V  371  p.tK*  **.  Mr»  Written 

f'lr  inxeiitorx  mimI  *  x**i  utist-n.  |»r«-»ent(nK 
eMnetttlaU  nf  oiitairOitK  nnil  U^ltlK  pat<*fit'». 

htiri)Hn-ltit*'r> '^l  a.-|HM-ts  }>ii<  h  at*  iKiti'tit 

pr>>«}tolt^>.  liixetttor  iiMfrale  in  or- 
Kai>tXHti<)n»>.  sei  r*«'y  .t'>pf«  tM  of  inxi-ntionn. 
a<lx  l^at'lllty  of  InfriitKiiiK  patlnt^.  huxariln 

of  infriiiKinir  arol  t>*-iMK  InfriiiKed,  He-tti*** 
ineiil  of  inl»*rf»r*-ruv»».  arxt  t>iii)li:ir  t»»pl»*M 
Ki'ihK  far  lK'>t»ntl  tt>e  drab  Ugal 
of  pateiitx. 


SKIlVh’IN*;  TV  IIP>  Kl VKltS  S>lxanla 
Hlertrii*  I'rodiirtn  Iim- .  .Se  xv  Volk.  IS.'iO, 
13s  itaKt-r*.  13  at  Sylxartia  distrll'iUorN 
|yM>*.f-t«'af  rftntpllulbtn  c^f  51  ^‘iTee'll  pat* 
t»*rnr«  lllu^tratloK  piH>r  I'lrriitt  oiieratloii. 
xvitli  ran**-  anil  reiiieily  h>r  is'ich.  almtf 
xsith  rhapir-rH  on  ti*l»*vlr»ion  r»*4ei\er  a'1- 
-••rx  ii-inu  ti  i-hiil'iueji,  and  owll- 
patti  run 


It.  MM  Sitl  \|i  MoTltiN  My 

\V  I!  oiTeiihaiiM  r.  Jr  Inti-nM’U-noe  Pul** 
ll^ll*■^^|.  ino.  .Nrw  York.  llM'.r.  6’.r2  paifesi, 
Makinif  a  lH-mm  picture,  rhar- 
aitiriMtU'M  of  nini.  cameraH  an«l  eipiip* 
inent  .  hound  reoordinir .  edltlnir  .  pnijef- 
tion :  Industrial  applicMtlonh,  telexlxion 
appllt  atlonh  (abtiut  35  p*  rrent  of  tv  air 
tune  today  c-onie;*  frrmi  H-inin  fllint. 


i»n,si>  am»  tu.vnsiunts  in  i’om- 

Mr\l*'AT!o\  e’llfl'lTS  My  ToHn 
I ‘lu  rry.  Ih.ver  I’uithcaiHUu*.  Inc.,  Nt  xs 
York,  N.  Y.  i:*5tt.  .ii;  pajfes.  |1  •»:. 
Xnierlcan  *ditlon  i.f  ImmiIc  t1r*«t  puhllahed 
In  KtiKlnrid  arul  revWvx.d  in  l‘Ii>'.«*rKoNi<}«. 
p  3:u.  Nov  \.*VJ 


4ti  rSIOS  b'crU  liKUMNNlTM  1>I<>I»P-S 
Pu1ill»ihe.l  hv  Sylxicnla  Hlectric  Product-s 
Inc.  N*xs  York,  l!i5u.  47  paK<*{«,  II  nO 
c'ircultH  and  utlllz«itlon  data.  InclutlinK 
cryMal  Mlh.  tv  and  f-ni  rei-e-iver  letarce'H 
rn*a<«urin»:  tn’-trunienla.  d-e*  aniidlfler. 

atidio  oiHi  illatorK.  transmitter  failure' 
aiarin.  Itmile-r.  frecjuertcy  dtuibU-r  ami 
tripler,  ami  radio  c*«*nlro1  circuit  for 
intMifN.  all  xsitli  cryatalh  In  plac'c  of  tuben. 
plus  tabulated  characteTl.st It  s  of  crystal 

dtodefC 


StllK.M  ATI*’  MANt'Al^  SrUPLI'S 

KMK«  'T  M«  >N  1 1  •  hXj  I  I M-M  HN  T.  Vc  »1.1  ‘  M  K 
III.  K  M  KK>‘KIVKKS  AND  TUANSMIT 
TKRS  MMllbHi43.  4  4  paK*?.  $1  from  Of¬ 
fice  <»f  Tec  hnical  SeTXicea.  T  S  Depart¬ 
ment  t.f  rVunmerce,  WanhlnKtctn  25.  D  <’ 
4*ox«-rs  MO-6t»3.  HO  titii.  Hf'-605.  IP'  fi2n, 
iP'-ri'.'*.  »«**’»23.  MO. 1*24  ami  PK  97-A  a.s- 
“enddie**.  which  Include  Mc’-t»H3.  M«'  t»s4. 
St'U-'itis,  StMl-5b**.  SOU-5lft.  SOU-.52s. 
Sc’U  Ms,  S<’K.»509.  SOK-^in. 

Sc 'K  til's  aftd  Se'K  sys  Volume  11  on 
A  M  Kic'i*lxer*s  and  TrunhniltterH  iPM 
99S39  1  and  Volume  I  <PH  9H447»  are  etill 
axailabte,  at  It  ea<'h  al.«o.  F^i'h  volume 
proxideH  ha.sic*  circuit  dluKrama,  parte 
valuerc  and  volt.iK*'!* 


SADF:s  KNtiINKKUINO  My  Mernard 
ie*!*ter  J»*hn  W’iley  8t  Sc»n».  New  York, 
SeiMtnd  Kelititiii,  1950.  22»i  page*.  |3  0». 
K*  arrangement  and  e*xpanNion  of  text  <tf 
riret  edition,  with  additional  practical  ex¬ 
amples  dealing  with  Imnroved  te«hnidues 
of  selling  e«|ulpment  amt  servlc'es  that  re 
•  pure  engineering  skill  in  their  Nelecilim. 
aftplic.'ition  ami  u.se. 
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FOR 


PERFORMANCE 


TUBE 


SYLVALOY 


MODIFIED 


HILO 


COBANIC 


TENSITE 


UNIMET 


RADIOCARB 


DUOCARB 


THAN  EVER  BEFORE 
—  ELECTRICAL  ALLOYS 
MUST  BE  BETTER 


POLICARB 


The  critical  requirements  of  television  circuits  demand 
better  tubes  with  finer  electrical  alloys  —  alloys  that  are 
superior  electrically,  chemically  and  in  physical  proper¬ 
ties.  A  logical  source  for  metals  to  meet  these  new  stand¬ 
ards  IS  the  Wilbur  B.  Driver  Company,  largest  producer  of  carbonised  nickel 
ribbon  and  filament  alloys  for  more  than  twenty  years.  Inquiries  concerning 
critical  tube  applications  will  receive  prompt,  capable  attention.  Write  today,  outlining 
your  requirements  —  there  is  no  obligation. 


WILBUR  B.  DRIVER  CO. 


150  RIVERSIDE  AVE,,  NEWARK  4,  NEW  JERSEY 


ELECTRONICS  — Auouif,  1950 


ffAYDOU 


'  TUIES  AT  WOIK 

p  llli 


tuttioiAtT  or  GENERAL  TIME  coifoiATioN 


FIG.  2  Fof  tpAcial  applkratioiu.  tuch 
a*  ulamAlcrinq  and  l•l•conlrol.  th* 
Doppalqooqar  ditcriralnator  maj  b» 
more  uM>ul 


less  of  signal  strength,  d-c  output 
at  resonance  is  zero,  and  polariza¬ 
tion  of  the  output  is  a  function  of 
the  direction  of  freciuency  deviation 
only.  In  consequence,  this  type  of 
discriminator  will  indicate  reson¬ 
ance,  and  direction  off  resonance, 
even  when  the  sijfnal  strenKth 
varies  beyond  the  ability  of  the  avc 
to  keep  it  constant.  A  Foster- 
."seeley  discriminator  is  contained  in 
the  tuning  indicator  circuit  of  Fiit. 
1. 


IhtjUtflgnnyrr  .t/fcmotii  e 

Similar  in  output  characteristics 
and  tula*  re<iuirements  is  the  Uop- 
peljranjfer  discriminator,  which  con¬ 
sists  of  an  output  circuit,  tuned  to 
the  desired  freciuency,  and  two 
secondaries,  one  tuned  slijrhtly 
alaive  the  desired  fre<iuency,  and 
the  other  the  same  amount  below 
it  (Fijf.  2).  The  output  characteri.s- 
tic  can  la*  .similar  to  that  of  the 
Foster-.'seeley  discriminator.  By 
changes  in  the  tuninjr  of  the  diode 
circuits,  the  shape  of  the  central 
portion  of  the  curve  can  be  mtali- 
fied  considerably.  When  .V  (Fiy'.  21 
is  quite  lartre  (more  than  about 
kc),  the  central  portion  of  the 
output  curve  is  quite  tlat,  indicating' 
relative  insensitivity,  and  differ¬ 
ence  potential  increasinji  much 
faster  than  frequency  difference  on 
lM>th  sides  of  the  resonant  jKiint. 
This  type  of  response  is  useful  in 
.some  types  of  afe  as  it  may  be 
used  to  reduce  the  effia-ts  of  over- 
sh(H>tin>r  and  hunting. 

When  .V  is  quite  small  i  less  than 
!ilK>ut  1  kc),  the  central  part  of  the 
curve  is  very  steep,  indicat in>r  ex¬ 
treme  sensitivity  close  to  the  res¬ 
onant  pitint.  and  difference  iM)ten- 
tial  increasint;  more  slowly  than  fre¬ 
quency  difference  as  the  input  fre¬ 
quency  approaches  that  to  which 
either  dit'de  tank  is  tuned.  Thi> 
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You  con  olwoyt  count  on  Hoydon  to  provide 
the  right  motor  for  your  timing  job.  Timing 
Heodquortert  offers  a  brood  line  of  efficient, 
economical  timing  motors  and  timers  pro¬ 
duced  by  specialists  who  hove  no  other  inter¬ 
est  than  to  provide  the  best  in  timing. 

low  COST  VIISATIllTY-1600  SIKHS: 

Specifically  designed  as  a  standard  compo¬ 
nent  for  the  widest  possible  range  of  timing  i 
opplications  with  79  speeds  from  300  rpm  to 
1  revolution  per  4  hours. 

(OMfACTNCSS  AND  UOW  SKflD-4400  SIKHS: 

Designed  for  small  size  and  low  cost  in  appli¬ 
cations  requiring  slower  speeds  from  6  hours 
to  7  days  per  revolution. 

NIAVY  DUTY  DIPINDAIIllTY-SlOO  SIKHS: 

For  control  and  instrument  applications  that 
require  a  heavy  duty  train  and  speeds  from 
I  hour  to  14  days  per  revolution. 

SUPIKIOKITY  IIATUKIS 

Slow  (450  rpm)  rotor  speed  mokes  for  quiet 
operotion  and  long  life.  Unusually  small  All 
motors  totally  enclosed.  Separate  rotor  and 
reduction  gearing  lubricating  systems  permit 
selection  of  best  methods  and  lubricants, 
control  circulation,  insure  against  leakage. 
Operates  continuously  in  any  position.  Simple 
to  mount,  entire  face  of  motor  con  be  sup¬ 
ported  securely  ogainst  mounting  surface. 
Standard,  interchangeable  design  in  only  2 
motor  series  with  speed  range  from  300  rpm 
to  1  revolution  in  7  days. 


Ap«€iAc«tMKfi«  writw 
!•«  Hw  3)3  »  Timwrt  No  3)3 


H  A Y  D  0  N  HAYDON  ManufactiirinK  Co.,  Inc. 


AT  TORRINGTC^N 


2432  ELM  STREET 
TORRINGTON.  CONNECTICUT 
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COHER  PIN  chain 


1.  STRONGER.  a« 


In  every  possible  kind  of  test— tensile,  impact,  shock, 
speed— detochoble  chain  made  with  Truarc  Rings  out* 
performs  chain  equipped  with  cotter  pinsi  That's  what 
Atlas  Chain  &  Manufacturing  Co.,  Philadelphia,  dit* 
covered,  after  pioneering  chain  with  Truarc  E-Rings. 
Improve  your  own  product  with  Truarc  Ringsl  Wher¬ 
ever  you  use  machined  shoulders,  collars,  cotter  pins, 
bolls,  nuts,  screws,  snap  rings. ..a  Truarc  Ring  will  do 
the  job  better:  improve  performance,  cut  unit  cost, 
save  space  and  weight,  eliminate  ports,  permit  use 
of  stock  sizes,  eliminate  skilled  labor  operations, 
simplify  maintenance. 

Truarc  Rings  are  precision-engineered.  Quick  and 
easy  to  assemble,  disassemble.  Give  a  never-failing 
grip.  Can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send  your 
blueprints  to  Waldes  Truarc  engineers,  for  individual 
attention,  without  obligation. 

WaMet  Travt  Rttammi  RInis  art  avalaWa  far  Immcdlata  Mvary 
tram  laadini  baR  baarinf  Rlstrlbottra  ttirtutltaet  the  caentiy. 


’•rag*  30%  higher  ttafic  thrust 
itfngfh  thon  cett«r  pini.  NitliGnt  E-Ring  r«infQr<«i  links 
ogoinst  •xc«p(ional  ttr«st^r«tili«nt  spring  it  mosi  •fft* 
ci«nt  m«ont  of  domping  vibrotion. 


2.GREATER  SHOCK  RESISTANCE. 


Highor  ifiock 

strGAgfb  rofiot  fhon  coMor  pins,  du*  to  gr«at«r  contocf  swrfoco 
plus  spring  rooction  for  domping  momont  of  shock.  Circulor 
movomont  of  ring  in  groov«  roliovoi  thoclr  ivr/oco  /oodingi 
^instood  of  rosisling  rigidly  os  with  cottor  pins  in  fi««d  hoios. 


3.  HIGH  SHOULDER.  High  •ffecllr*  bearing  shoulder 

eilends  proclically  ell  around  pin,  and  it  geomelricolly  per. 
fectly  proportioned  to  link  diameter. 


4.  RE-USABLE.  No  port  of  E-Ring  fotiguos  ond  brooks 
off,  os  with  onds  of  ro-utod  cottor  pins.  Ring  romovos  oosily 
with  Krowdrivor. 


S.  REDUCES  ACCIDENTS.  Doof  not  protrwdo  to  cotch 

onto  clothing.  No  sherp  pointod  onds  to  produco  oloctricol 
brush  dischorgo  ond  roswitont  firo  ond  oxplosion  hoxord  in 
minos  ond  milts. 


SEND  FOR  NEW  CATALOG 


Woldos  Kohinoory  Inc.,  47*16  Austol  Ploco 
Long  Istond  City  1,  N.  Y. 


Plooso  sond  tho  now  cotolog  on 
Woldos  Truorc  Rotoining  Rings. 


Compony. 


Ivsinoss  Addross. 


WALOES  KOHINOOR.  INC.,  LONG  ISLAND  CITY  I.  NEW  YORK 
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TutCS  AT  WORK 


\4(o^  ^oAei 


In  the  fitlil  of  clcctroniis  anJ 
'■a  till  fliitnial  ^iKKis  iiiJustr), 
M()SINI  I;  IS  known  for  its 
JtltnJ.ihlt  uiitpirmily,  ami  its 
Micntiliiaily  lontrollcvl  pliysiial 
anil  ilii-niK.ll  propi-rtii-s,  mkIi  as: 


(iooil  ilifliitrit  sttini^tli  . 
pro|Hr  softniss  or  stilfni-ss  .  .  . 
lii^li  tiiisilc  or  tear  struiL'tli  .  . 
iniHil  with  lontrollul  stritih 
tlixiliility  .  .  .  s|H;tilifil  pH  tor 


tnaxinuiin  inininuiin 


It  you  have  a  fahriiatin^  or 
priKissini;  prohlcin  involvini; 
paper,  a  ilisiussioti  with  MO.SlNliF, 
tiihniiians  mii;hf  prove  helptul. 
I’ltast  write  Dept.  L  . 


^MOSINEE  PAPER  MILLS  COMPANY.  MOSINEE.WIS. 


t>-p«f  of  i-harai-t<*ri.itic  i.s  u.H«*ful  in 
.M)nu-  .Hvrvo-mfi-hanism  applications, 
w  here  a  close  approach  to  snap  ac¬ 
tion  is  desired  when  the  fnsjuency 
difference  rhanires  from  plus  to 
minus. 

P'lexibility  of  the  I)op|)eljfan>rer 
di.scriminator  tits  it  admirably  for 
many  s|H*cial  applications,  but  its 
additional  parts  reiiuiremeiits,  and 
the  comparative  difficulty  of  tuning 
its  various  circuits  to  the  nijuisite 
frequencies,  limit  its  use  to  s|)eciat 
applications. 

If  a  zeroH'eiiter  microammeter  is 
connected  across  the  cathisles  of 
the  dual  diode  in  either  tyja’  of 
di.scriminator,  it  can  be  u.sed  to  in¬ 
dicate  whether  or  not  an  incominjr 
siirnal  is  in  resonance  with  the 
tuned  circuits.  To  fit  a  particular 
rtH|uirement.  some  additional  equip¬ 
ment  to  permit  the  u.se  of  a  less  sen¬ 
sitive  indicating  device  was  found 
desirable. 

If  the  iliiKle  cathisles  are  con¬ 
nected  to  the  Krids  of  two  triodes, 
each  acting'  as  a  crude  vacuum-tube 
voltmeter,  and  the  plate  circuits 
arranx'ed  in  a  bridy'e  circuit,  a  rela¬ 
tively  insensitive  instrument  can 
be  used  as  a  resonance  indicator. 

(  iiiijiliny  Mi  thi»lii 

F-xiierinn-nts  showed  that  opera¬ 
tion  from  a  moderately  efficient 
butfer  amplifier  is  desirable.  A 
sinx'Ie-stajre  buffer  may  be  coupled 
to  the  last  i-f  output  in  a  variety  of 
ways.  The  two  most  satisfactory 
methisls  of  couplint;  for  this  sjiecial 
a|iplication  were  found  to  be  by 
means  of  a  .'ib-ittf  capacitor  from 
the  i-f  plate  to  the  jrrid  of  the  buffer 
amplifier;  and  by  use  of  a  larger 
caiiacitor  from  the  suppressor  of  the 
last  i-f  tube  to  the  ^rid  of  the  buf¬ 
fer.  The  suppressor  was  isolated 
from  x'round,  with  respei-t  to  r-f, 
by  means  of  a  choke.  Both  methods 
of  coupling'  reipiired  a  sliKht  re- 
tuninif  of  the  i-f  plate  circuit, 
but  introduced  no  o.scillation  or 
other  trouble. 

The  final  circuit  of  Fijr.  1  was 
found  to  be  entirely  adequate  for 
resonance  indication  with  almost 
any  siy'nal  that  could  In*  perceived 
in  the  output  of  any  standard  super- 
heteiodyne  receiver. 

The  diiKle  load  capacitors  and  re¬ 
sistors  are  critical,  not  to  value, 
but  each  iiair  must  U*  matched 
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A  New,  MODERATELY 
Priced  G-R  A-C 
Vacuum  Tube  Voltmeter 


•  FIVE  RANGES:  four  scales  cover  the  5  ranges 
from  0  1  to  150  volts,  a-c  (full  scale  1  5,  5,  15, 
150,  and  150  volts) 

•  ACCURATE;  ±  5' of  full-scale  on  all  ranges, 
r-m-s  values  of  sine  wave  voltage 


•  FREQUENCY  RANGE:  without  correction,  up 
to  120  Me  with  maximum  error  of  lO'  J ,  correc¬ 
tion  curve  supplied 

•  INPUT  IMPEDANCE:  equivalent  input  capaci¬ 
tance  of  probe  IS  II  5  Muf,  with  plug  ct>nncctors 
12  Muf,  equivalent  parallel  input  resistance  7  7 
megohms  at  low  frequencies 

•  SINGLE  ZERO  ADJUSTMENT:  for  all  ranges 

•  INTERNAL  CALIBRATION  CONTROL;  single- 
adjustable  rc-sistor  corrects  calibration  if  ampliher 
tube  IS  changed 

•  AUXILIARY  CONNECTORS;  G  R  double- 
plug,  pair  of  Kbinch  test  leads,  pair  of  test  prcxls 
and  two  alligator  clips  supplied  as  convenient 
accessories 


•  SMALL  —  LIGHT  WEIGHT:  only  9'  j  pounds 
TYPE  1803- A  A-C  VACUUM-TUBE  VOLTMETER  $145 


THROLKiH  the  climm.itu)ii  ol  many  unnecessary  frills  and 
extra  circuit  refinements  which  would  he  necessary  in  a 
meter  with  ohmeter  and  d-c  circuits  and  scales,  (i-R  announces 
a  new  a-c  vacuum-tube  voltmeter  with  a  straightforward 
circuit  and  with  accuracies  sufficient  for  most  laboratory  re¬ 
quirements,  at  a  very  moderate  price 

Substantially  duplicating  the  |>erformance  of  the  very  popu¬ 
lar  pre-war  Type  726-A  instrument,  the  new  Type  18()VA 
Vacuum-Tube  Voltmeter  sells  for  less  than  its  predecessor  and 
is  improved  over  the  older  model  in  that  it  is  smaller,  lighter, 
has  a  probe  which  is  smaller  and  completely  shielded,  a  single 
zero  adjustment  for  all  ranges  and  a  jxiwer  supply  not  limited 
to  operation  at  a  single  frequency 
The  probe  plugs  into  the  connectors  on  the  side  of  the  cabi¬ 
net,  in  which  jxisition  the  auxiliary  test  leads  and  terminals 
supplied  with  the  instrument  can  be  attached  conveniently  to 
the  input  connections. 

This  instrument  should  find  wide  application  in  many 
laboratories  ojK-rating  on  a  modest  budget.  Its  accuracy  is 
sufficient  for  the  majority  of  laboratory  measurements. 

WKfTE  FOR  COMPLETE  DATA 


Probe  with  completely  shielded 
cate  removed.  Twin  diode  tube  in 
the  probe  hat  on  inactive  section 
connected  to  the  grid  of  one 
triode  in  the  V-2  amplifier  while 
the  active  section  is  connected  to 
the  grid  of  the  other  triode,  both 
sections  of  the  amplifier  being 
used  in  a  bo/onced  circuit.  The 
balanced  amplifier  insures  very 
little  zero  shift  when  the  line 
voltage  varies. 


Cambridge  39, 
Massachusetts 

St.,  Los  Angeles  3S 
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CAMBRIDGE  39,  MASS.^ 


RECORDERS 


DIRECT 


WRITING 


within  about  1  percent.  If  the  re¬ 
sistors  are  not  matched,  the  voltage 
output  will  not  be  balanced  when  in¬ 
put  i.s  balanced;  and  if  the  capaci- 
I  tances  are  not  e<]ual,  the  time 
constant.s  of  the  two  halve.s  of  the 
circuit  will  be  une<|ual,  so  that  the 
indicator  will  lie  .sen.sitive  to  fading 
and  will  have  an  unreliable  re- 
spon.se  durinK  tuning. 

The  entire  indicator,  includinR 
I  the  power  supply,  can  lie  con- 
'  structeil  in  a  5  by  6  by  9  inch  ca.se 
'  without  difficulty.  The  panel  of  the 
I  instrument  is  so  arranged  that  the 
rUKCK  MtTKK  position  is  at  the  left, 
rilKCK  B.\l.ANt'K  at  rijrht,  and  oper- 
atinjr  (both  check  circuit.s,  FIr.  1, 
open)  at  center.  The  indicator  is  a 
standard  0-1  milliammeter  inter¬ 
nally  readjusted  for  zero  center, 
t  Without  ventilation,  the  ca.se  has 


A  «eii«rAl  purpOM.  A  C  op^rticd  driver 
for  u*«  with  model  127  Kecorder. 
tomprivine  three  dirett  loupled  push  poll 
MBxev  Metimuni  tenvitivity  mv.  per  ioi « 
minimum  •enMli«ify  *«4f«  per  cm,,  with 
f(»ur  ifHermedieie  r«ncet  HAlemed  input  ter* 
minelt  eveiUhle  with  im|>ed«me«  of  5  megohm* 
to  ground  (  omplete  loformBCion  in  i.Bteiog 
•Ikown  below. 
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Rmoedt  Are  produced  hf  e  heeled  writing  BtrluB 
tn  Aowuci  with  heel  *eo»iii«e  peper  The  peper 
I*  pulled  over  *  »herp  edge  in  the  peper  drive 
mecheniMn  (Menderd  tpeed  21  mm/Aet..  tlcRwer 
Bveilehle;  end  the  ecRlue  wipe*  along  chtA  edge 
At  II  Bwtng*.  fhui  producing  record*  in  free 
rerlengelef  ceerdmeAe*.  The  wniiM  erm  ib 
driven  by  •  l/Areonvel  neoving  coil  Gtlv>nom 
e«er  with  en  eiiremely  high  torque  mo*ement 
(200.000  dyne  cm*  per  ioi  deflection  1. 

Ihi*  recorder  etiembly  mey  be  obteined  in 
bare  ihB»»«*  form,  e*  illuftreied  <11 -600)  with 
or  wiihoui  built  in  timer,  or.  wiiK  the  Addition 
of  a  •tyle*  hcAting  trenAlormer.  temperature 
control*,  end  control  panel  (I27h  or.  with  the 
entire  atvembiy.  control*  and  cotatrol  panel 
encloaed  in  a  mahogany  carrying  cate  (I27C>. 
f.cMnplete  catalog  available,  *ee  below. 


HO  IN* 

_ RlCeWt 


INSTRUMENT  AMPLIFIERS  3 


Model  «hown  at  right  it  a  tingle  channel  unit 
compriting  above  Amplikcr  126  and  Kec order 
12^.  contained  in  on*  mahogany  carrying  ca*e, 
and  detigned  for  u*e  in  the  induttrial  held  a*  a 
direct  writing  vacuum  tube  recording  v<»|tmeter 
capable  of  rrrroducing  anv  electrical  phe* 
nomena  from  tne  order  of  a  few  millivolt*  to 
meire  than  2<Hl  votti.  .More  complete  data  in 
catalog  ihown  below 


FIG.  3  Ponel  of  the  Indicator  contolne 
balancing  potentiometer  at  lower  lelt 
and  checkinq  awitch  at  lower  riqbt 


an  internal  (s|uilil>rium  tcminTatiire 
of  about  25))  F,  which  it  attains  in 
about  40  mi)Hites.  With  a  2^-inch 
Rrillo  o|M‘ninR  in  the  center  of  the 
back  of  the  case,  ami  a  1-ineh 
grille  hole  in  the  center  of  the  bot¬ 
tom.  the  internal  tsiuilibrium  tem¬ 
perature  of  the  case  falls  to  about 
i:4o  F,  and  is  reached  in  about  10 
minutes.  With  this  ty[)e  of  venti¬ 
lation,  the  diisle  load  component.s, 
which  must  remain  tspial  in  value 
at  all  o|M‘ratinR  temperatures,  not 
only  have  substantially  even  ventila¬ 
tion,  blit  are  kept  \ery  near  room 
temperature.  .Adequate  ventilation 
is  extremely  imporlatit  in  mi))imiz- 
iiiR  frequency  drift. 

The  couplinv  eaitacitor,  a  small 
trimmer,  amt  the  R“id  resistor  of 
the  butler  amiilifier  are  permanent'y 
installed  in  tht*  receiver.  Connee- 
tion  from  nxeiver  to  r*-sonance  in¬ 
dicator  is  made  by  means  of  a 
shielded  calile,  with  a  idiiR  connec¬ 
tor  at  the  receiver.  FlexiiiR  of  a 


Ai  lower  right  i«  a  typical  Poly-Vito  mcdtiple 
channel  direct  writing  Hecorder  and  Amnliner 
in  convol*  Numerou*  combination*  of  thi* 
recording  equipment  and  avUKiated  amplifier* 
and  accevvone*  are  available  I  he  Multi  cnannel 
Hecorder  tMcvdel  16^)  provide*  lor  the  vimul- 
laneout  regiciration  of  «p  le  ^omr  innut  phe¬ 
nomena.  ucing  the  came  principle*  and  method 
a*  lor  the  Hecorder  Icvemhlv  above  tn  addi¬ 
tion.  the  l*ol«  Vico  Recorder  provide*  a 
celection  of  right  paper  epeede  ^O.  2^.  10, 

2  1.  I  O.  o  ^  and  O  2A  mm/cec  .  and  tor  the  uce 
i»f  4.  2. 'or  I  channel  recording  Permapaper 
1  he  ImpliNer  eciuipmeni  ic  houced  in  a  rack 
whuh  hac  epace  for  fiKir  individual  driver 
ampliNerc  telecirically  identical  to  model  126. 
abc>ve)  and  one  4  channel  preamplifier 


HO  IN* 

k  «fCTaN*«t^* 


for  isUlog 

gtting  fu4.Vi  #/  (CO- 
lAeuri.  urrt  uwf 
uergA/i.  itlmttrs. 
fnMic,  irurv^/  Jt- 


Saakar*  Motm4m%  mi 
AofiiMrt  fejvt  tvcIvM 
trwi  TM«*  oifiaHb  M 
Ptaaf  fe?  Saakar*  Caa 
Mnt  !«•**•■  ffect* 
urbairagH  aaf  iwvt.  kf 
atkui  packca.  pevaa  la 
have  wka  gglrikwi  la 
ttt  Nrtaamg  AaH  at  oaA 
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.F\ex  , 
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longer  need 
,  over  "ftrst  m 
inventonr  ^ 
uplrv-0-Fle» 

^i.yourovmP- 

.  scheduling- 
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at  last  you  can  get  tubing  that  stays  flexible  on  the 
shelf,  stays  flexible  on  the  job!  Outstanding  im¬ 
provements  in  resins  and  processing  methods— results 
of  Irvington’s  unceasing  research -have  culminated  in 
Irv-O-Flex— a  new  insulating  tubing  of  greatly  ex¬ 
tended  flexibility.  So  superior,  in  fact,  are  its  age- 
resisting  characteristics  that  you  can  forget  shelf-life 
worries,  forget  servicing  difficulties,  forget  replacement 
troubles! 

Irv-O-Flex  tubing  incorporates  a  tough,  sturdy  braid 
coated  with  an  exclusive  new  Irvington  synthetic  resin. 
Both  physical  and  electrical  properties  are  outstanding. 
You’ll  want  to  test  this  versatile  new  tubing  yourself— 
be  sure  to  write  for  technical  data,  test  reports,  samples! 


for  Insulation  Leadership 


Irvington  Varnish  &  Insuiator  Company 


Irvington  11,  New  Jersey 
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Vumrv^*'  iiiUrr  <’^il 
VllHilllg  4II<I  Titpiiif  Mj* 
rliiiiri  are  illuolralrii  in 
t»ur  rompirir  (^auloftu^,  a 
ro|iv  Ilf  %»tiii'li  «»ill  l>^ 
will  lo  llitrr«**tr«|  rirctt- 
ii%<«  on  iipplii  alion. 


mwi.  n'  i  x  MB  K  ttm 


I  iih  lar^i-  illii-lriilioii  | 
ilt'|>ii  !•  ihf  iiii|>ri>\<’il  "I •iiiijjlii-" 
hull)  Viiloiiuilit'  Nliilli'W  inilt-r. 
-|Mi  iall\  il  r  v«- III  |M'il  fur  llir 
lii):li  — 1||•«•||  |iriii|iirliiiii  Ilf  liir;:i' 
<|ll.illtilli-«  Ilf  riillx  mIiIi  nr  uilliiiiil 
|i.i|M'r  Miiirli'.n  ill;:.  Il  Mill  |iiiii|iiri- 
nniiiil.  >i|ii,iri'  nr  ri'i't.in;:iil.ir  iniU 
ii|i  In  II  nil  lii-x  I'.n  li  III  |rii;:l|i  mill 
n|i  III  fl  iiirlii'x  ilimiii-Irr.  \>  iiiiiii\ 
ax  tMrl\<-  xiiiallt'r  iniU  ran  In- 
Miiiiiiil  xiiiiull,inrnii>l\  Milliin  iln- 
Inlal  a\ailali|i'  Miiiiliiii>  I•■||};|||  nf  | 
IJ  nil. Ill'*  al  liiaiUlni'k  >|ii'i'i|x  nf 
lii  lMi-rii  filMI  anil  2.IMMI  ri'\nliil inn- 
lii  r  niinnli-. 


nil.  K\  |OM\lU  Mill  VIIMIIII  A  II.Kl.rKICAI.  H.il  Il'MI.M  Ml..  1  11). 
UIMIIK  llol  •  |MUi.l\>.  'THI|“r  •  l.OMniN  •  x  %  |  •  |:m;i  \M) 


Cobirt  “Autowindo,  Soarit,  London' 


Code  ABC  5th  Idn 


TUKJ  AT  WOIK  (conliAwd) 

k'imkI  shieldcit  Table  (loe;*  not  pri>- 
diue  iletertable  detuning  nf  the  i-f 
nitput  tank. 

For  adju.itment,  a  itoikI  n.<cillatnr 
i.-i  deiiirable,  but  a  medium-ntrenKth 
brnadca.it  .■‘iirnal  can  also  fie  used 
for  settinif.  When  filament  and 
plate  circuits  have  lieen  in  njiera- 
tinn  lnn>r  enouKh  to  stabilize  ther¬ 
mally.  the  indicator  is  ready  for  ad¬ 
justment.  With  the  switch  in  rilKCK 
MtTKR  imsition.  .set  the  instrument 
to  zero  with  its  own  zero  adjuster. 
Then,  with  the  switch  in  B.AI.ANCK 
(Misition.  adjust  the  balancinir  po¬ 
tentiometer  until  the  instrument 
a>.'ain  reads  zero.  With  no  incoming 
sivnal.  the  meter  should  read  zero 
when  the  switch  is  in  the  central 
position.  The  diisle  circuits  and  the 
vacuum-tulK'  bridire  are  now  bal¬ 
anced.  and  should  reijuire  no  fur¬ 
ther  adjustment  for  several  days 

of  oiH‘ration. 

Tiniinfi  Adjiintmrntii 

•After  checking'  the  alijrnment  of 
the  receiver,  set  the  coupling  trim¬ 
mer  to  about  mid  position  (this 
setting'  is  not  critical),  and  the  dis¬ 
criminator  coupling  capacitor  like¬ 
wise.  With  the  receiver  ca.se  closed, 
and  the  resonance  indicator  con- 
ne.  ted  and  turned  on,  allow  the  re¬ 
ceiver  to  warm  up  to  stability;  then 
readjust  the  i-f  output  plate  circuit 
if  necessary. 

Tune  in  a  medium-strenifth 
steady  siynal  on  the  nneiver.  Tune 
the  plate  coil  of  the  buffer  am¬ 
plifier  to  the  intermi-diate  fre- 
ipiency.  This  can  be  done  con¬ 
veniently  by  connecting'  a  low- 
ranye  voltmeter  across  the  fiSC? 
cathode  resistor,  and  tuning  to 
ma\imum  meter  deflection.  Be¬ 
en  se  the  plate  tank  of  the  buffer 
amplifier  is  shunted  by  an  r-f  choke 
in  -cries  with  a  capacitor,  addi- 
♦oinal  capacitance  may  be  needed  to 
b'ini.'  the  circuit  to  resonance.  If 
more  than  about  20  -iif  is  needed, 
a  laryer  r-f  choke  is  reipiired. 

When  the  plate  tank  of  the  butler 
amplifier  is  tuned  to  the  i-f,  the 
diode  tuned  circuit  is  adjusted 
rouyhly  to  resonance  by  use  of  the 
same  meter  across  the  fiSf’T  cathode 
resistor.  With  this  meter  discon- 
ma-ted.  the  c:ise  closed,  and  the  in¬ 
dicator  assembly  at  e<|uilibrium 
temperature,  the  diivle  circuit  is 
.’lyaiii  tuned  until  the  instrument 
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ANSWER  TO  BETTER, 


LOWER  -  COST 


TELEVISION 


17-TV  i 


/nu/nf 


«MEII(*N  ST((l  I  WIK  (OMPtNT,  CLEVIUND  •  (tINECIE  lUtNOIS  STEEL  (OIPOI/LIIOIt.  PITISIUICH 
(OtUMIIt  STEEL  (OMPtNT.  SEN  FItNLISCO  ’  NtTIONtL  TUIE  (OMPtllT.  PITTSIUIEH  •  TENNESSEE  (Otl.  IION  I  INIllOtD  (OMPtNY.  IliMINCNtM 
UNITED  STtTES  STEEL  SUPPLY  COMPENY.  WtlEHOUSE  DISTIIIUIOIS.  CONST  TO  CONST  •  UNITED  STNTES  STEEL  EIPOII  COMPNNY.  NEW  YOU 


U'S*S  STAINIESS  STEEL 

SHEETS  •  STRIP  •  PLATES  •  RARS  RIlLfTS  •  PIPE  ■  TUtES  •  WIRE  •  SPECIAL  SECTIONS 


I3e-sic;ne;i)  hsi*e:ciai.i.y  for 

viaion  application,  IJ'S'S  IT-'I'V 
Stainl»*SH  SU>fl  is  helping  many  man¬ 
ufacturers  n*duce  the  c-ost  of  the  all- 
important  pictuiv  tulw,  while-  giving 
customers  the  large,  life-like  image 
they  demand. 

With  progn-ssive  increewe*  in  pic- 
tuiv  tul)e  size,  all-gla.ss  tula-s  have 
lieen  found  to  imjiose-  undi-sirahle 
additions  in  weight  and  hulk.  As  a 
rt-Mult,  manufacturers  have  turned 


to  Stainli-as  St«H*l  for  the-  com-  TK>r- 
tion  of  the-  pictun-  tula-. 

Working  in  cooperation  with  a 
leading  manufactun-r,  llniU-d  State-a 
St4-»‘l  devi-lojHHl  U  S’S  17-'rV.  'Phis 
siM-cialized  mate-rial  has  an  appn>- 
priaU-  c'<a-flicient  of  expansion,  ja-r- 
mitting  fusing  of  the  gla.ss  fact-plate 
and  lu-ck  to  the-  StainU-ss  cone. 

U  S'S  17-'I'V  is  n-latively  low  in 
cost  and,  in  addition,  (a-rmits  manu¬ 
facturing  t-conomittc  through  high¬ 


speed  prcaiuction.  It  is  n-adily  work¬ 
able,  allowing  extri-me  flexibility  in 
di-sign.  U  S'S  17-TV  is  very  strong, 
rc-d uci n g  hn-a k a gi-  ha zards.  1 1  is  I igh  t , 
resulting  in  im|M>rtant  savings  in  han¬ 
dling,  .st(H-king  and  shipping  costs. 

If  you  haven’t  investigaU-d  U  S  S 
17-'1'V,  get  the  compl«-te  story  now. 
Write  UniU-d  StaU-s  Ste«-1  (Corpora¬ 
tion  Subsidiaries,  21511  (Carnegie 
Huilding,  I'ittshurgh  CIO,  l‘a.,  or  con¬ 
tact  our  nearest  sales  office. 
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Maximam  Wattage 
Dissipation  for  Size 
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roMP\rT,  riiicxcil  Upr  M  2.'>  Hall  rlifoxlal  olTrr*  oxcrplional 
*  liral  iliuipalion.  \ii  llarilHicW,  llin<llc  fcalurr  iit  lh(* 

lo«  k  lali  hIih'Ii  prfvcnl*  il<-fi>rinali«)ii  of  llir  ronlacl  arm  due  to 
roiifili  liatidliii);.  Il*  nlrel  nlop  pin  hiII  Hillmluiid  over  10  inrii 
pound*  lortpie. 

Tlip  re«i*laiu'e  elnnenl  i*  Hound  on  a  pure  miea  ulrip,  eiidtedded 
in  vilreoii*  enamel  and  M-aled  in  a  reramie  lia>e-lhn*  hondin;; 
inKeparalily  llie  Hiinlin):  and  l)a<M‘. 

And  in  our  l>pe  M  rlieo*lal*  voii  have  a  ehoiee  of  2  type*  of 
eontael  nie«'iiani*in*,  eillier  a  earhon  hru*li  or  a  *prinf(  melallie 
ronlaet.  And  alno  a  elmiee  of  2  type*  of  ha**'*  de*i)cne<i  for  either 
lux  type  or  iM-reH  type  terminal*,  or  any  eomhinalion  thereof. 

fMher  type*  of  ilanlHitk,  llindle  rheoKtal*,  and  our  many  re> 
»i*tor*  offer  you  valuahle  e«rlu*ive  advantage*. 

U  rile  11*  today.  <  hir  engineer*  are  at  your  la'rviee. 

HARDWICK,  HINDLE,  ing. 

Rheostats  and  Resistors 

Subsidiary  oi 

THE  NATIONAL  LOCK  WASHES  COMPANY 

nWAU  S.  N  J  EsUbUtliie  llli  U  S  L  ' 
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reads  zero.  Tuning  of  the  trimmer 
is  l>est  done  by  means  of  a  smiiJl 
hole  in  the  tt)p  of  the  case,  just  larjre 
enouKh  to  admit  an  alitrninx  t(M>I. 


liiipnrvriiieiilK  in  Dot* 
S«‘4|ii«>nliul  t.olor  TV 

Kncinkkrs  of  the  Hazeltine  Klec- 
tronics  Corporation  have  demon¬ 
strated  to  the  technical  press  and 
various  industry  groups  a  new 
methisl  of  transmitting  dot-seiiuen- 
tial  color  television  images.  Known 
as  constant-briKhtness  sampling;, 
the  new  technique  removes  the  dot- 
structure  from  the  imajre,  reduces 
the  tendency  of  hnely-iietailed 
colored  areas  to  shimmer,  and  con¬ 
siderably  reduces  the  vulneraliility 
of  the  imaKe  to  r-f  interference 
and  thermal  noise.  In  addition,  the 
Hazeltine  exiHTiments  confirmed 
that  the  "mi.xed-hiK’hs"  methisl  of 
tran.smission,  previously  demon¬ 
strated  by  RC.A,  is  a  powerful 
methorl  of  economizinif  on  sp*v- 
trum  space.  Constant-briyhtness- 
sampled.  mixed-hi|fhs  color  images 
demonstrated  by  Hazeltine  over  a 
video  band  of  4  me  were  virtually 
indistinjfuishalile  in  resolution  and 
color  fidelity  from  simultaneous 
color  imajres  (three  sup*Timposed. 
convent ionally-.scanned  primary  im- 
ajres  I  usiny  a  12-mc  band. 

The  principle  of  the  constant- 
brijrhtness  sampling  method  rests 
on  the  fact  that  the  sensitivity  of 
the  eye  to  the  three  primary  colors 
i.*  in  the  ratio  of  approximately  1 
for  izreen,  I  for  red  and  1  2h  for 
blue.  In  the  UC.A  dot-sequential 
system,  when  a  hly'h-frequency 
noise  disturbance  Is  present,  the 
samplinjf  process  produces  three 
equal  low-frequency  voltajfe  vii’tors 
which  are  applied  in  three-phase 
relationship  to  the  picture  tube  but 
the  corresponding  vectors  of  visual 
sensation  are  not  e<|ual.  and  the 
vector  sum  of  sensation,  due  to  the 
added  low-frequency  disturbance, 
displays  a  bri(zhtness  variation  a* 
well  as  a  color  variation.  In  the 
Hazeltine  method  the  brightness 
variation  is  removed.  The  net  effect 
caused  by  sampling  noise  or  inter¬ 
ference  is  then  confined  to  a  varia¬ 
tion  in  color,  anti  the  interference 
is  much  lea*  noticeable  than  when 
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Armco  T»an-Co«  3X  is  proving  its  meffle  in  weight-saving, 
space-soving  advantages  for  smoll  but  powerful  television 
transformers. 

This  special  Armco  cold-reduced  electrical  steel  offers 
designers  lower  core  loss  combined  with  higher  permeobility 
at  high  inductions  Along  with  its  superior  space  factor 
and  maximum  interlaminar  resistivity,  Armco  Than-Co*  3X 
permits  use  of  o  smaller  core  of  lighter  weight  in 
TV  transformers  of  all  kinds. 

Armco  3X  is  known  os  on  "Oriented”  grode  because 
its  crystals  hove  been  so  arranged  that  their  axes  of 


easiest  magneti2ation  are  nearly  parallel  and  aligned  in  the 
direction  of  rolling. 

You  get  assured  results  with  Armco  T«an-Co»  3X  because 
it  is  supplied  with  mognetic  properties  fully  developed 
at  the  mill  by  a  special  high-temperature  heat  treatment. 

A  low-temperoture  (1475’  F.)  stress-relieving  anneal  is 
all  thot  is  accessory  to  restore  magnetic  properties  altered  in 
fabrication  through  punching,  shearing,  or  winding. 

Fill  in  and  mail  the  handy  coupon  for  your  copy  of  the 
new  catolog  on  Armco  T»an-Co«  3X  Oriented  Electricol  Steel. 
It  contains  57  curves  showing  various  properties. 


5410  Curlii  Sirvtt,  MiddUtown, 
Ohio.  Planit  and  Sol«>  Otficot  from 
Cooit  >o  Coott  *  Th«  Armco  lnt«r« 
nationol  Corporation,  Worid-Wid«. 
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GET  THIS  CATALOG 

ARMCO  STEEL  CORPORATION 

5410  CURTIS  STREET,  MIDDLETOWN,  OHIO 

Q  Sond  tH«  now  cotolog  on  Armco  Tian-Co#  3X 

Nomo  Till# 

Com  pony 

Add  rots 

City  Zono  Stoto 
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TOROIDAL 
COMPONENTS 


PRECISION  TUNED  CIRCUITS 
FOR  YOUR  SELECTIVE  AMPLIFIER 


HikH  Q  prccitHMi  lunrd  rctnouM 
(iriuilt,  atturalcly  adjuticd  lo  your 
tpcdfird  frttfuciKy.  Toroid  roil  and 
rapa<iinr  arc  permanently  proimed 
hy  louKh  ihermoieiiinK  pljtik.  PiR- 
tail  Icadt  and  liRht  weight  allow 
direit  or  terminal  board  mounting. 
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TYflCAl  APPUCATION 


CUSTOM  MADE  TOROID  COILS 


Toroid  (oilt.  tr«ntformcrt  ind  ditcrim* 
inatort  in  •  Ur|t  range  of  inductaneta. 
frequenctea  and  power  levtia  Permalloy 
dual  corta  Uncaaed.  mounted  in  her* 
metically  aealed  cana  or  coaled  with 
ihermoactting  plaalic.  Cloae  tolerancca 
with  lapa  at  any  point.  Multiple  wind- 
inga  Up  to  2  Henriea  on  wedding  ring 
aiae  Larger  aiiea  to  SO  Henriea. 


MINIATURE  TOROID  FILTERS 


Specialiied  deaign  and  complete 
production  facilitita  for  your  filter 
requirementa  Where  apace  ta  criti* 
cal.  miniature  filtera  with  wedding 
ring  toroida  and  apecial  ^apacitora. 
Supplied  in  atandard  unite,  or  de* 
aigned  to  your  apecification  A  min* 
tature  band  paaa  filter  and  curve 
are  ahown 


RAI’IO  I’RDIU ■(  1  ION  On.IVlKY  FngineerinR  requirement!  given 
ipe.ul  4ttrntii<n.  Wire,  phnne  or  write  tumplete  vpetifKjiion!. 


COMMl’MC 


A'l  10  i\ 


ACCESSORIES 


HICKAAAN  MILLS.  MISSOURI 


Tull!  AT  wore 


co*t  «i#ci 


FIG.  I  Vector  rolationt  oi  volloqo  and 
v.*ual  •rniation  lor  Iho  two  lyitomi. 
Anqie  b'.uo  rod  ii  lOS  doqrooi 


tile  tiritfhtiies.s  variation  fa, tor  ii 
also  present. 

'Ill,-  brightness  varittion  resuit- 
inp  i:oni  sa.aiplinjf  is  eliniin.iteil  by 
ehany'injr  amplitudes  and  phase  an- 
p  e.s  11.  voltay'.'s  applied  to  the  pi,- 
t  lie  t  ill  s  so  the  s  im  o:'  the  sensa- 
'.ion  ve-tors  is  zero.  In  the  eipdp- 
iii  n.  deaion.st rated,  the  yM-een  sen- 
-.1.1  n  \eetor  has  a  phase  an>rle  of 
n  d  ■  '  and  an  amplitude  of  tl..">.'i,  the 
red  ve.  tor  a  phase  an^de  of  irili  dej.' 
and  amplitude  of  o,."),  and  the  blue 
ve.  tor  an  anyde  of  2lil  dey'  and  an 
amplitude  of  0.1.  .\s  shown  in  Fiyv 

I.  the  sum  of  these  veetors  is  Zero. 

The  arran>rement  of  the  system  is 
shown  in  Kiy'.  2.  The  eomposite 
'lot-.'ei|uentlal  siy'iial  output,  like 
that  from  the  final  video  amplifier 
of  a  typiial  K('.\-type  re.eiver.  is 
fed  in  the  fn-'t  plaee  throuydi  a  n-l- 
rne  lovv-pa'S  filter  to  all  three  pie- 
tiire  tulles  lor  to  all  three  jruns  of 
.1  three-nun  tri-iolor  tiihei.  This 
lomponent  eontains  the  mixed- 
hiKdi>  eomponent  plus  a  sine-wave 
repre-.entative  of  the  sum  of  the 
three-eolor  sinnals.  In  the  seeond 
plaie.  the  eomposite  sinnal  is  jiassed 
thioiinh  a  2-l-me  handpass  filter  to 
the  samplinn  svviteh.  whose  switch 
[loints  are  arrannod  in  the  0-l.*i*;- 
2f>l  den  phase-annle  relationship 
deseribed  above.  From  the  svviteh 
points,  the  sampled  sinnals  are 
rassed  throunh  amplifiers  havinn 
<t-2-me  low  pass  filters  and  nnins  in 
the  ratio  nreen  : red  blue  (t  .'i.a  . 
1. I'll:  ’  (HI  These  relative  nuins. 
’'Mltipli-d  by  the  respi-etive  sensa¬ 
tion  r.itio  of  1  :i;I  20,  proiuee  sen- 
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If 'ritf  for  frve  ropy  of  the  fohler^ 
^'‘Kodopok  Sheet 
for  Klertricnl  l^ses/* 


Callwlaf*  ProdtKtt  DivUisn,  lASTMAN  KODAK  COMAANT,  Kechattar  4,  N.  V. 


S«^t 

N«w  YoHi.  ChKogo. 

Onfricf  Sof#t 

Ci«v«lond,  Dallas, 
Philodelphia,  Provid»n<». 


Potific  Cooc#  C>»»lrf4v#or: 

Wii«oA  &  Geo.  Meyer  &  Co.,  Son  FrorKitco, 
Lo$  Angelet.  PorHond,  Seattle. 

ConodboN  Oittrifcidor ; 

Paper  Salet.  limited,  Toronto.  Montreal 


^4 


for  efficient  insulation 


;  1 


i 


Kodopae''  h  o  Noee-< 


ftADf  MAt« 


ccM^osrff 
oot  seoucNTiAL 


CACCN 

'«UGC 


^iLTf* 

^  4  MC 


9LUC 


GAJN  200 

_2l* 


>•  PASS 
PtTCP 

0  4  MC 


FIG.  2  C  rcuil  arranq«fn«nt  lor  han- 
dlinq  th«  thro*  color  tiqnalt 


nation  amplitudes  in  the  ratio 
0.55 lO.f) :(l.  1  a.s  descril>ed  al><)ve. 

It  will  !«■  noted  that  eomieuients 
from  2  to  4  me  feed  the  .samplinjf 
switch.  These  components,  lH•atin^t 
with  the  .‘{.5-mc  fre<jueniy  of  the 
switch  rotation,  prcnluce  beat  fre- 
(piencies  from  0  to  1.5  me,  which 
are  passed  by  the  low-pass  filters  to 
the  picture  tubes.  The.se  si>rtials 
are  color-difference  siRtiuls  which 
subtract  from  the  composite  signal, 
also  present  at  the  jffid  of  each  pic¬ 
ture  tula*,  to  pnaluce  the  color 
values. 


Hv  Wll.I.IAM  H.  ItmNAKO 

t ‘ttmtrtnnii*  r.  f'S\ 

h  S»n»i/  Shtpifartt 


In  many  electronic  circuit  applica¬ 
tions  it  is  desirable  to  have  a  volt- 
aKe-divider  system  with  >fo<aI  rejru- 
lation.  This  may  la*  needed  to  pro- 
t«*ct  circuit  components  from  hi^'h 
voltatres  duritiK  starting  pericals  or 
it  may  be  needed  to  insure  pro|a»r 
circuit  operation  during  steady- 
state  o|a*ration. 

When  the  current  drain  from  the 
intermediate  tap  is  small,  VK  tubes 
can  be  used  to  insure  jtcmkI  reirula- 
tion.  When  the  current  drain  is 
hijrh  an  electronically  reirulated 
power  supply  or  a  resistive  voltatre 
divider  with  a  hiph  bleeder  current 
may  la*  u.sed.  Both  of  these  systems 
suffer  from  some  disadvantatres. 
The  electrically  rejrulated  supply  is 
complicated  and  the  rantre  over 
which  the  output  voltajre  may  be 
varied  is  small.  The  bleeder  system 
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?’'»«>  loss,. 


sptdty 


mm 


NOFLAME-COR 

the  TELEVISION  hookup  wire 


APRIOVIO  IT 
UNOIlWRlTilS 
lAIOIATOIIIS  AT 


frov«n  §iST,  and  ip«cifi*d  r»gularly,  by  loading  manwfactwrori 
of  toloviiion,  F-M,  quality  radio  and  all  oxacting  oloctronic 
oqwipmont.  For  maximum  output  and  minimum  rojocti.  Availablo 
in  all  iliot,  tolid  and  itrandod.  Ovor  200  color  combination!. 

FIODUCTION  ENGINEERS;  Spocify  “NOFLAME-COR" 
for  abioluto  uniformity  of  diomotor,  permitting 
cloon  (tripping  of  insulation  without  damage 
to  the  copper  conductor . . . 


NO  CONSTANT  RESET 


OF  BLADES 


AVOID  losm  riOM 

B  LO  •  B  I  N  C" 

Not  being  on  extruded  ploitic, 
oliminotet  the  costty  "blobbing*'  of 
iniulotions  under  soldering  heot 


CORNISH  WIRE  COMPANY,  me 


CA*c»qg  1 1 


ISfKfc  litv.  Nt«  Ytrk  7.  N  T. 


I23P  ig4t*<  iidf 


1 

m 


^^^LlCATi 

GAIN 

M£NT5. 


AccurocY 
trom  20  cps 


Ranges 

.  ^-4to 
^)0  »o 
os  ot 


0/ 

devices 

^^^PLEy  ^ 


C.,u  ,05s 


Now  available  for 
immediate  delivery 
from  ttoek. 


Write  te  Dept.  E-1  far 
additienal  information. 


Always  Specify  Daven  For  Precision  Equipment 


DAVEN 
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i«SOV 


TUIIi  AT  WO«K 


(cMtiaiie4) 


FtG.  1  T)i>  bailc  ctrcuil  la  tbown 
at  A.  Typical  aalun  oi  circuit  B  apply 
whan  tha  powar  aupply  blaadar  raalatoi 
la  uikI  lor  Ibo  aoltaqa  dWidat 


is  vt-ry  wastt'ful  of  powtT  and  jMiwer 
supply  components  of  a  hiKher  ra- 
tiriif  are  neeiled  to  support  it. 

If  the  ri*<|uirenients  placed  on 
regulation  of  the  intermediate  out¬ 
put  voltaye  are  not  ttwi  stringent, 
most  of  the  lauiefUs  of  a  reKulated 
supply  uithout  all  the  complications 
can  he  obtained.  If  a  stable  hijrh- 
voltaire  supply  is  available  and  K'msI 
but  not  iwrfect  reK'ulation  of  the  in¬ 
termediate  voltay'e  is  desired,  the 
circuit  of  Fijf.  1  is  simple  and  satis¬ 
factory.  With  a  triisle-connected 
lil.ii  the  output  imiH'dance  will  Im* 
about  2(MI  ohms.  This  is  far  lower 
than  can  be  obtained  from  a  bleeder 
system  usiriir  a  reasonable  bleeder 
current. 

Resistors  /»  and  H  are  .selected 
to  i-'ise  a  voltaife  at  point  A  just  a 
littU-  below  the  desired  intermediate 
Voltaire.  The  value  of  R,  and  R, 
should  be  such  that  the  ifrid  circuit 
resistance  is  at  least  KIO.OIM)  ohms 
to  protect  th«‘  K'rid  if  an  extremely 
h<-avv  load  is  placed  on  the  inter¬ 
mediate  supply.  If  R,  and  R,  are 
lower  in  value  to  art  as  a  bleeder  to 
stabilize  the  hiirh-voltaife  siijiply, 
a  resistor  in  series  with  the  >rrid 
lead  should  be  addeil  to  make  the 
irrid  circuit  resistance  surticiently 
hiuh.  as  shown  in  H. 

If  the  only  reason  for  desirinir 
jrood  re>rulation  is  to  prevent  the 
aiiplicatlon  of  abnormally  hiirh 
voltaires  on  the  components  fed 
from  the  intermediate  circuit 
while  the  tubes  are  warminK  up  and 
if  poorer  re^'iilation  durinjf  the 
ojieratinK'  can  be  tolerated,  a  resi.s- 
tor  may  be  added  in  the  plate  cir¬ 
cuit  of  r,  to  reduce  the  plate  dis¬ 
sipation  of  the  tulie. 

I  If  W,  and  R  are  replaced  with  a 

I'  poti-ntiometer  of  suitable  ratinir 
(  Fijr.  2)  the  output  of  the  circuit 
can  Ih'  varied  over  almost  the  entire 
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«tNT  Ct  KR  *auf  CT  tM  TtlTI 

NOtl/ONTAI  ouniaiot  I  HMItONTAI  DdliCTION 

ITNC  tTAailllll  coil  OUTPUT  <  HIM  VOlTAOf 

OUTPUT  TPAHUCMMit 


•ITIICTINO  TMC 


Now...  a  lower  cost,  high- 
effkiency  wide-angle  horizontal 
deflection  system 


n..i..i  ng  ilro^gori)  trrritr 

C'.4>rr  in  b<»ih  thr  High  Vtsitggr 
lnin»l«>rmrr  ami  ihc  i>rft«(ting 
><>kr.  thr  K(  \  «mglr  luhr  rritt- 
tirr.  ulr  \nglr  iVOntitm  S>%irm 
pru^i.lro  4  nrm  high  in  rlhiirniY. 
|>c%rh»pnl  hir  u«r  miih 

ihr  of  oimitar  tiihr«  having 

ilrflriiMKi  angirv  t»t  '*<>  ilrgrrra, 
thr  nria  »%vtrm  fraturrt  low  loot. 
low  laright,  hm  p«mrr  lonMjnip- 
liiKi.  torn  h*  oupply  gml  l4kv 
oiitpot  at  <rro  beam  turrmt  In 
athlifion.  thii  ««%irm  laill  vuppljr 
hoiTOt  ^Rkliagr  tor  the  vrrtiial  tie' 
On  turn  aniplitirr 


All  KC  \  trirv  ivion  iomponrntv  are 
' Originaiv,  ilrtigncsl  with  iharac* 
crriMiii  okhiih  arr  torrert  both 
rirttruallv  ami  nirthaniially  for 
thr  lubrv  ami  cirtutt*  rhc>  are 
pcrlorntanir  provnl  ami  com* 
prtitivriy  pruccl 

tCA  AppHcafien  Ingineert  are 

rra«ly  to  «kork  o^ith  you  in  the 
ailaptation  of  Rl.A  irlrvition  com* 
p«>nrnt»  to  your  spnihe  drvignt. 
Kor  further  information,  write 
K(^A.  C  ommrri  lat  Fnginrering, 
Section  114 SS,  Harrivon.  N.  J.  or 
thr  nrarrvt  Mlr«  ofher. 


(lAtT)  Horroofi  0*0000  415  S  5th  $« «  Herrtaen.  N  J. 
CMIDWItT)  Wh.taKwII  4-2000,  500  i  IHineit  St ,  Chtcoge  II. 
(WIST)  Mad.»«n  0^71,  420  S  S«n  Fedre  St.,  Ut  AngaUt,  Colif. 


/  SI  LOT EX  \ 

I  \ 

wiihstands 
hof spot 
iemperaiures 

vpfoonnoi 


200  C! 


\Vhi‘n  vou  1100(1  niamiot  wiro  that  roallv  works 
for  von  in  hottor-than-liot  sjiots  ( ISO  to  20(K’)  — 
cIuHiso  Silotox*.  For  Silotox,  Anaconda’s  silioono- 
Ixindod  Vitrotox*  (fihrons  <;lass-insnlatod),  has 
proven  its  ahilitv  to  stand  np  in  those  dannor  sjxits 
.  .  .  and  for  relatively  long  periods  of  time. 


130C 

Class  B 

l*s«lati(Hi  / 


Here  are  the  reasons  why  you  will  like  SIIOTEX— and  continue  I 

to  like  It... 

resists  moisture 

withstands 

1 

has  high  is  fire 

at  eatremes  in 

greater 

operating  resistant 

temperature  ... 

: _ _J 

overloads  ... 

1  1 

rang*  ev*r  high  | 
ambi*nU  .  .  . 

Contact  your  rwarrst  Anarontla  Sales  Office  or  Distrihutor  ft>r 
complete  information  about  Silotex  Magnet  n'lrp.  Anaconda  Wire  O 
Cable  ComfMnij,  25  BrtHtdwaij,  \eu>  Vorfc  -4,  Sew  York 


the  right  wire  for  the  job 


AnacondA 

WIRE  AND  CABLE 
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Tuets  AT  WORK 


(CONtlAMCd^ 


Ever  been  1  /  n  \ 

bdunted  by  ^  ^ 

--^“ERASURE  GHOST"? 


The  beauty  of  Aikwriqht  Tracing  Cloth  is  its  permanent 
translucency  built  all  the  way  through  the  cloth  by  a 
special  process.  Arkwright  will  take  the  heaviest  erasures 
without  "ghosting"  You  can  count  on  clear,  clean  prints 
from  drawings  on  Arkwright  cloth  years  after  you  make  them. 

You  can  re  ink  over  erasures  on  Arkwright  Tracing  Cloth  without 
feathering  or  "blobbing".  You  can  be  sure  there  are  no  pinholes, 
thick  threads  or  other  imperfections  in  the  cloth  to  bother  you. 
Every  roll  is  carefully  inspected  before  leaving  the  factory. 

Think  a  moment  Isn't  it  an  unnec 

essury  risk  to  put  your  imp>ortant  m  K 

drawings  on  iiifertor  tracing 

cloth  or  papier?  A  sample 

will  show  you  the  difference  m  i 

Write  Arkwright  Finishing 
Company. Providence. R  I 


ice.  R  I 

JJJl 


AMERICA'S  STAHDAROpOR  0«Ir  35  YfARS 


FIG.  2  Almost  any  dettrod  Talue  ot 
intermediaio  voltaq*  U  obtained  with 
thU  arranqem«nt 


raiu.'t*  from  zero  to  the  value  of  the 
hiirh  \oIta>fe. 

tube  for  use  in  this  circuit 
mu.>t  of  course  ha\e  ratiii^M  hi>fh 
eiiouirh  to  stand  the  voltaire  current 
ami  dissipation  to  which  it  will 
be  suiijected.  A  hiv'h  tram onduct- 
ame  is  desiralile  because  the  cath- 
oile  output  im|H'dance  is  rouirhly 
eipial  to  I  (/..  The  heater  supply 
must  be  furnished  from  a  sejiarate 
uell-insulat*Ml  secondary. 

l*OW*T  Sli|l|ll\ 

.\N  iMKRKSTlNi;  t  iKi  l  IT  ariaiiKe- 
meiit  for  obtaininy'  1  i  kv  for  the 
picture  tube  is  contained  in  the 
Motorola  chassis  r.S-H;  ami  rS-ttb. 

The  hiirh-\oltairi'  supi>ly  is  of 
neither  the  r-f  nor  the  il\ -back  type, 
but  'mploys  a  shock-excited  oscil¬ 
lator  control  ed  by  the  tiHtitit;  hik'h 
volfajre  pulse  arnplitier  tube  I’,. 
This  irenerates  rinyriri).'  voltajres 
which  are  rectified  in  :i  ladder-type 
lectifier  usiniz  two  typt‘s  lHd(',T 
tulws,  f  :ind  I',.  unicpie  feature 
is  the  hijrh-volta-'e  revrulatioii  ac¬ 
complished  by  r,. 

The  opertition  of  the  circuit  is 
Il  ls; rated  in  the  simplified  sche¬ 
matic.  Iturini;  the  trtice  time  the 
unbiased  hiirh-xoltavre  pulse  ampii- 
lier  tube  f  is  comluctinir  heavily, 
with  p'ate  current  Ib  winir  through 
the  primary  of  tiuto-traiisformer 
r  .  Iturinv'  tin-  ret  rate,  the  jfrid  of 
T  is  ilri\en  about  r.;.-|  volts  neyM- 
tivt‘  by  a  jiulst'  developeil  a'Toss  a 
teritiary  wimlinv  of  T .  an  isolation 
tr;insformer  in  the  filament  circuit 
of  .1  damper  tliisle. 

U'hen  the  plate  current  of  T  is 
suddenly  cut  oil.  the  stored  enervrv 
in  the  primarv  of  T  starts  rinirinvr 
turreiits  which  imluce  :i  hiirh-volt- 
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WHY  A  LEADING  TELEVISION  MANUFACTURER  SPECIFIES 
CORNING  METALLIZED  GLASS  INDUCTANCES 


In  high  frequency  tuning  application},  stability  is 
extremely  important,  both  for  ease  of  alignment  and 
customer  satisfaction.  That  is  one  of  the  reasons  why 
the  Stromherg-i^rlson  (Company  specifies  ('.orning 
Metallired  Glass  Inductances.  With  (hrning  Induct¬ 
ances  drift  is  negligible  even  under  unusually  vari¬ 
able  ambient  temperatures.  'X’hy'  Because  the  inte¬ 
gral  contact  of  the  fired-on  metallizing  with  the  di¬ 
mensionally  stable  glass  coil  forms  results  in  high 
temperature  stability.  High  Q  is  inherent. 

The  induaance  characteristics  of  the  coils  cannot 
he  changed  by  rough  handling  or  vibration.  This  is 
because  the  integral  contact  between  the  hred-on 
metallizing  and  the  glass  coil  form  eliminates  voids 
between  conductor  and  form.  When  used  with  pow¬ 
dered  iron  cores,  the  accuracy  and  rigidity  of  the 


CORNING  GLASS  WORKS 


ELECTRONIC  SALES  DEPARTMENT 


glass  insures  stable,  noiseless  tuning. 

(Corning  Inductances  of  any  given  type  can  be 
accurately  duplicated  in  quantity  on  a  production 
basis.  That  means  no  assembly  time  wasted  on  coil 
adjustments.  They  are  easily  installed  by  conventional 
methods  and  can  he  supplied  with  terminals  or  solder 
s|H)ts  as  required. 

IX-sign  versatility  is  another  characteristic  of 
(Corning  Inductancc-s.  They  can  he  manufactured  to 
the  most  exacting  specifications  in  uniform,  variable 
or  double  pitch  windings.  Fixed  tuned,  permeability 
tuned  or  permeability  tuned  inductance-trimmer 
combinations  are  available  with  standard  cores  and 
fittings.  Let  (Corning  help  you  increase  performance 
at  lower  costs.  Our  engineers  w  ill  he  glad  to  discuss 
your  inductance  problems  with  you. 


CORNINGz  N.  Y. 

/PteOJU  (jc 
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Why  is  “dag”  Colloidal  Graphite  best 
for  CRT  Exterior  Wall  Coating? 


HI  f  rn  f  KOM  <  .iHIShTS' 

Statk  tfargn  uf"  m  11'  u/i  p^riuai 

uhtfi  mftM  (  Kl  't  jft  kitJ—ianht 
ra«iru/*//)  hhJ  %tl  “tftfi.  th  rntiJt  «/ 
lu^tntit  uiff  "Juf"  /  >/i/yri/i.fr  / /y4.  Thii 

rfJktti  phtuf4  tnttffifiki*  unj  jlu  ^ruImJn 
ihit  I  j.}  It  a/'fh  h  ,f’afi»f  tt  trtiiiiitit 


It’s  cheaper 
...Has  better  adhesion 
...Requires  no  baking 
...Resists  scratching 


"daf**  Exterior  Coating  is  a  locquer-bose  dispersion  of  micro* 
Kopically  small  graphite  particles.  It  is  easily  applied  to  CRT 
surfoces  by  spraying,  ond  dries  very  rapidly,  enabling  tubes  to  be 
handled  in  2  or  3  minutes.  Maximum  adhesion  is  obtained  by 
drying  at  room  temperature  for  24  hours,  or  by  forced  infro-red 
drying  for  '  i  hour. 

"dag'  Exterior  Cooting  forms  o  smooth,  uniform,  conductive 
block  coating  on  any  type  glass.  Its  adhesive  properties  are  so  good 
thot  it  will  resist  scratching  by  a  thumb  noil  or  soaking  in  water. 

Prominent  CRT  manufacturers  have  found  "dag"  colloidal 
grrphite  dispersions  sotisfactory  and  usually  cheaper  for  wall 
coatings  .  .  .  for  other  electronics  work,  too.  Let  Acheson  Colloids 
engineers  show  YOU  how  these  versatile  dispersions  can  solve  many 
ond  voried  electronics  problems  Send  the  coupon  NOW  for 
more  informotion. 


ACHESON  COLLOIDS  CORPORATION 
Port  Huron,  Michigan 

Send  me  more  informotion  on 

"dag”  Exterior  Coaling  for  Cathode  Roy  Tubes 
"dag"  Dispersion  -  194  for  Cabinet  Coating 
"dag"  Colloidal  Graphite  in  Electronics 


Company  Name 


ACHESON 

COLLOIDS 

CORPORATION 

Port  Huron. 
Michigan 

also... Acheson  Colloids  Ltd. 
London.  Ensland 


iuflusi,  1950— ELECTRONICS 


i 


CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLIES 


ELECTRONICS 


206  S.w.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


Tuns  «T  WORK 


R«.julal:d  h.qh  voliaqt  power  lupply 
utilitei  rinqinq  current  in  primary  ol  T 


;i 'i‘  wave  acros.s  the 

primary.  The  freijueiiey  of  this 
liiiy'inK  is  the  self-reso.narit  fre- 
»iuein-y  of  the  primary,  whi.-h  is  lie- 
siifiied  to  Ih>  about  100  kc.  The 
primary  and  secondary  of  T.,  in 
series,  will  then  develop  a  peak  ne>f- 
ative  voltasre  across  it  of  approxi¬ 
mately  5  kv. 

Whtn  the  uiijH'r  end  of  the  wind¬ 
in','  is  nejfative,  tube  1',  will  conduct 
an  1  charsre  capacitor  C,  to  5  kv. 
On  the  next  alternation  across  the 
t  ansformer  (irimary  and  second¬ 
ary,  a  peak  positive  voltajre  of  9 
kv  will  be  develoiied  and  tulie  I’, 
will  conduct,  but  the  voltage  ap¬ 
plied  to  it  is  the  sum  of  the  9  kv 
transformer  voltajre  plus  the  5  kv 
stored  in  capacitor  This  com¬ 
bined  voltajre  results  in  a  charjre  of 
aii|)roximately  14  kv  on  capacitor 
(\,  which  is  the  hijrh  voltajre  a|>- 
filied  to  the  picture  tube. 

The  lK*am  current  of  the  picture 
tulie  is  about  140  microamiH*res, 
but  picture  content  can  vary  this 
considerably,  the  variation  result- 
injr  in  chanjres  of  hijrh  voltajre. 
To  com[K‘nsate  for  hijrh-voltajre 
ihanjres  and,  to  some  extent,  for 
line-voltajre  variations,  a  hijrh-volt- 
ajre  rejrulator  tube  is  used,  I’,. 

The  tilate  of  f,  is  returned  to 
jrround  throujrh  fi,  which  is  also  the 
jrrid  load  resistor  of  I',.  I’late  volt¬ 
ajre  is  apiilied  to  I’,  throujrh  H, 
which  is  also  in  the  screen  supply 
lead  of  the  GBClOd  hijrh-voltajre 
pul.se  amplifier  tulie. 

The  action  is  as  follows:  the  out- 
|)Ut  of  r,  is  very  sensitive  to  screen- 
voltajre  variation;  if  the  lieam  cur¬ 
rent  tends  to  rise,  which  would 
result  in  a  decrea.se  of  thehij'h  volt¬ 
ajre,  the  current  throujrh  R  will 
.also  rise,  placimr  a  more  nejrative 
bias  on  the  Krid  of  the  rejrulator 


TODAY  1*31 


MODEL  A3 
FEATURES 


O/ leading  research  labora¬ 
tories  use  daily  hundreds  of  our 
"A"  series  power  supplies. 

For  general  laboratory  use, 
the  A  3  is  worthy  of  adoption  os 
STANDARD  equipment. 


V  Continueuily  voriablq,  0 
to  3S0  velti. 

V  Ripple  voltaqe  lei(  than 
10  milli volts. 

V  Reqe  lotion  bettor  than 


V  Maximum  turront  300 
mllliamporos. 

V  Stabiliiod  varlablo  bias 
supply. 

V  6-3  volts  AC  at  S  amporos. 
Roasonably  pricod. 

y  Roquost  Rvllotin  S3  for 
dotailod  spodfications. 


'Dvitr.bvd  in  MiT  Rodiacon  loborotory  Srrivi  Vol.  31 
Electronic  lnitruw>entt. 


FOR  HIGHER  VOLTAGE  AND 
HIGHER  CURRENT  OR  DUAL 
UNITS  REQUEST  BULLETIN  53. 
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fmm  »-a« 

u»u»  t*h»  ftuaimufli  of  ran 

ta  iTampa*!  Um  alloft*  Tr**  Aim 
im4  -  orlant*  uAlt  to  aockal  vUhoul  ttrai 
tac  at  ka^1in«  p4M 


tiib^  V'.,  reducitiK  ili*  plate  current 
and  the  vultatfe  drop  acros.s  resi.stor 
R,.  Since  R.  i.s  in  the  screen  supply 
«f  V’ ,  this  results  in  a  hijther 
screen  coltajre,  and  more  current 
out  of  the  tube,  thus  raisinK  the 
hitfh  voltaKe  and  com|)ensatinK  for 
the  original  increase  in  Warn  cur¬ 
rent.  Resistor  R.  is  used  to  sup¬ 
press  parasitic  oscillation  in  I'.;  ca¬ 
pacitor  (',  keeps  the  ttrid  of  the 
regulator  tulje  at  an  average  d-c 
level  durintt  hixh-voltaKe  alterna¬ 
tion,  .so  that  it  will  respond  only  to 
relatively  lonjf  time  changes. 

Bec-ause  of  the  hijfh  voltaKe  en¬ 
countered.  pr«H‘autions  had  to  be 
taken  to  prevent  arc-over  and 
breakdown.  This  system  of  recti- 
fication  suiK*rimposes  the  a-c  on 
the  rectified  d-c,  and  peak  voltaKes 
in  excess  of  15  kv  are  produced  in 
the  secondary  of  the  transformer. 
To  prevent  the  coil  urciiiK  throuKh 
the  form  to  the  laminations  of  the 
core,  which  are  Kroiinded,  the  in¬ 
side  of  the  coil  form  is  painted  with 
colloidal  Kraphite,  which  is 
Krounded  by  means  of  a  sprinK- 
Instead  of  the  sharp  edKes  of  the 
laminations,  the  coil  now  sees  a 
rounded  surface  which  prevents 
corona  an<l  breakdown.  The  coils 
themselves  are  first  boiled  in 
Zophar  wax  and  dipped  in  bi-wax. 


\IIK  Osrillulioiis  in 
Inrainirsmil  i.uiiiips 

By  Hans  K.  Hoi.i.mans 

ifxnnrtt.  futtforma 

ViiK  oscii.i.ATlONS  of  incandes¬ 
cent  lamps  causinK  television  inter¬ 
ference'  at)parently  are  a  ih*cu1- 
iar  kind  of  Barkhausen-Kurz  or 
"electron  dance”  oscillation.s’. 

Whereas  the  conventional  eb*c- 
tron  o.scillations  (K-cur,  under  pecul¬ 
iar  conditions  of  operation,  in  a 
positive  Krill  triode  where  the  elec¬ 
trons  o.scillate  around  the  Kfi'l 
lietween  the  cathode  and  the  zero 
potential  plane  near  the  plate,  they 
also  iK’cur  in  diodes  consistinK  of 
either  a  filament  surrounded  by  a 
positive  Kcid’,  a  small  rod  sur¬ 
rounded  by  cathiKles*,  or  merely  two 
or  three  parallel  filament-elec- 
tnxle.s'.  The  latter  type  is  repre¬ 
sented  by  conventional  incandes¬ 
cent  l>ulbs  havinK  a  sinKle  filament 
wire  drain'd  ziK-zaK  fashion  on  a 
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TUtIt  AT  WO*K 


MODEBN  ELECTRONIC  DESIGN  HERNS 

PLUG-IN  UNIT  Construction 


Witfc  tewc  ■«  «nil» — Itial  i 

lack-ta,  kraak  ! 

■war  aats/f — aa  tkat  alaciraaic  ^ 

aaat^maat  ta  iaatantly  accaatikia— - 

raa^r  'a^  ckacka,  aarakiaf, 

um4  aail  raplacaataat. 

Moia  and  moia  anqinaaia  aia  hndlni| 

Uiul  plug  in  unit  cnnalructioo  ta  tha 
iyi>a  oi  daatqn  that  tnokaa  many  ol 
Iha  naw  compiax  alacliooic  pio)acta 
lauubia  to  opoiuta  and  mainiatn.  It  a 
atau  lacocjniaad  that  plug  la,  unit  pila- 
cipJaa  muka  piananl  nlactionic  aquip- 
mani  much  mofa  piacttcal  iof  wtdai 
qanaral  uaa 

Up  to  now  lhara  hoa  baan  no  ona  placa  whata  componanta  apaciiScalty  daaiqnad 
lot  plug  in.  unit  conafrucTion  waia  avatlabla.  To  qat  thia  lypa  ol  consUucUon  It 
hoa  tiaan  nacaaaaiy  lot  anqinaata  to  daatqn  and  haaa  parts  custom  mada  or  Im- 
pioviaa  with  alandard  componanta  in  maka  ahtlt  airanqamants. 

Hats  at  Aldan'i  wa  ara  daatqninq  and  manutacturlnq  componanta  lor  ptuq  lir  unit 
cvnatrurlion  Wa  ara  satttnq  up  to  work  with  manutacturars  on  as  many  ot  thaoa 
piobloms  os  pooaibla  Vary  Irankly.  much  ol  out  work  ta  still  in  tha  pilot  run 
aiaqa  but.  in  ovary  Inatanca  ptovan  in  uaa.  II  you  don't  aaa  tha  answat  to 
your  piublams  hata  lat  us  work  It  out  with  you. 

~n  **  lost— a  bos*  sptcifkally  dasifMd 

plu9-ln  onitt. 

/  No  mof#  broiion  bottoi,  botrt  pini, 

:  /  -ihortHl  ’ citculn. 


totat  teocfc  cMMaact*#*  mak# 

bfMk  rirrull*  provl4a  rapuJ  iifrull 
bp  ul«  matiAtf  Wl*ran«*b  <umiatn 
••ta  f«»t  aiiT  rhasbia  mtaa>itfniTi«nl  Mini* 
ItA/a  ami  dukp  aiaaa 


More  and  mof«  enfifk^rra  h«ve  been  uAit- 
KUkf  the  kiaaK'  rien»anta  of  theu  ctrctiiU 
mio  tomfNbct,  eaatljr  repl«c<>«blc  piug-ut 
unilt  5in-  e  the  cunvaottonal  octal  and 
tube  aoikrt  bMca  hat'e  been  the  only 
.  ontiMMient  reoiltly  •vailable.  they  heve 
)teen  rnnttantly  sdagued  by  the  broken 
Ukaaea.  lient  pent,  nnd  ‘  aborted' ’  circuit* 
catjaeAl  by  theae  beaet 

Thia  auggrated  an  entirely  new  np- 
l>ro«4  h  waa  iiereaaary.  ao  we  went  to  work 
mith  aonie  of  theM  mgtneera.  Out  of  thi* 
tatwk  the  Aldf*-Sitrut*f0tch»n09mhl9  pfug- 
m  ha»a  wa*  developed 

Pina  have  been  made  atrong  and  atubby 
—  (or  loMg.  rugged  uae  The  buea  m  etimi- 
nated  entirely  Slight  lead  of  center  (una 
anil  ki  ating  ring*  with  marker  tel  the 
•avket  allow  qunk  Immg  up  of  plug  m 
onita  Further,  thw  ttaae  i*  ausiplied  anth 
i  to  1 1  contw ta^in  varuible  pin  petteraa 
•n  that  even  where  the  aame  number  of 
teitavta  ate  uaed.  the  p«n  layout  may  be 
varied  ao  only  the  lorrcct  unit  anil  mount 
in  It*  (ifopet  aoA-krt  Pin  pattern*  ran  even 
Iw  aelected  to  latUate  criticnl  voltage*  or 

flDDaB’ 


Wmr  tiniay  (or  bterature  and  aomplea 
Let  AUlen  work  wtth  you  an  your  com- 
|v«nenta  (or  pfug-in.  uruf  oonalrwcCKm 


IFrifg  for  naar  booklet  on  **C'ompo/ionra  fur  Plui  m  Urut  Construction** 


ALDEN  PRODUCTS  CO. 


117  NORTH  MAIN  ST. 
BROaTON  64,  MASS. 


MIRMLAS  VARNISHED  TUBINOS  are  mode  in  4  grades 


A  AAtnAi  ItST  Of  AMI  fAOOUCTS  FIXRCIAS  VARNISHfO  TUtINC,  TAff  ANO  CIOTH  >  iNSUlAHNa  fAffRS 
ANO  TWINIS  •  CAM.!  FlUINC  AND  fOTHf AO  COMfOUNOS  •  FIICTIOM  TAff  AND  SfllCf  •  TfANSfC^t*  COM 
fOUNOS;  FIHUCLAS  SATURATED  SIEEVING  '  ASRESTOS  SIEEVINC  AND  TARE  •  VARNISHfO  CamUKJCLOTH  AND 
TAff  •  MICA  flATE.  TAff.  fAfER.  CIOTM.  TURING  •  FIRERGIAS  RRAIOfO  SIEEVINC  •  COTTON  TAfES,  VFERRINGS  AND 
UEEVINCS  •  IMfREGNATED  VARNISH  TURING  •  INSULATED  VARNISHES  Of  All  TYfES  •  EXTRUDED  flASTIC  TURING 


at  NO  EXTRA  COST 


MIRAGLAS  TUBINGS  and  SLEEVINGS,  woven  of  fiberglas 
yarn,  provide  the  ultimate  protection  against  overloading,  ex* 
treme  high  or  low  temperatures,  moisture,  corrosive  acids, 
fumes,  vapors,  oils,  general  dust  and  dirt . . .  they  won't  rot, 
have  high  tensile  and  dielectric  strength  and  great  flexibility 
. . .  and  they  cost  no  more  than  cotton  sleevings  and  tubings. 


■■■■■liAiBHilMiMi  is  RspecFot/y  HmMibh,  resists  rough 
handling  and  hat  a  dioloctrk  rating  to  2300  volts 


temperofur*  applications  where  dielectric  strength 
is  not  a  factor 


Is  the  tvpanof  grad*,  hat  a  dielectric 
rating  beyond  7000  volts,  is  high  gloss,  noodsydrotcopk,  and 
unaquallad  for  long  lit*  under  most  severe  condition* 


i$  similar  to  Standard  but 
with  a  di*l*ctric  rating  up  to  1500  volts 


MIRAGLAS  BRAIDED  SLEEVINGS,  of  continuous  filament 
fiberglas  yarn,  are  available  untreated  or  impregnated  to 
prevent  ends  from  fraying,  in  two  average  wall  thicknesses: 
.009"  and  .006”  with  inside  diameters  from  1/16”  to  1/2" 
in  1/16”  increments  (there  is  no  7/16”  I.D.  sleeving). 


Telie  nefe  of  tke  name  MfRAOlAS 
...  if  stoiNli  ter  the  altimete  In  hber* 
glat  electrical  Intelatieet  .  .  .  TAeiS, 

ruRiNOs,  sutviMOs.  coaos,  ciortis, 

fTC.  Writ*  tedey  ter  rfeteils  an*  cher* 
ecteristics.  I  - - 


TRIPLE  STRENGTH 

for  maximum  RoxibiUty  and  high 
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TUIIS  AT  WO*K  <caat>aaa4l 


FIG.  I  Ediion  plfpcl  In  an  incandat 
c«nl  Icmp  wi.h  V  >hapad  lilampnt 


jflas.s  post  or  a  coili'il-i'oil  filamt’nt. 
Sinip  th,-  problt-m  bocomi-s  import¬ 
ant  in  roniHition  with  th*'  r»‘porti‘*l 
tv  inti'rf«'r*'ni*‘s  it  apja-ars  advis- 
ali  *■  to  ri'susi  itat*'  thf  ph»'nom*'na 
anii  explain  the  meehanism.  The 
following;  story  is  taken  from  tho 
oldest  eneyelo()e<iia  on  \hf  and 
mic:owa\es  pins  some  additional 
I  omments. 

Consider  first  the  simple  ineati- 
deseeiit  lamp  with  the  V-shajied  fila¬ 
ment  shown  in  Fijf.  1,  It  may  he 
fed  by  d-c  so  that  the  left  braneh 
of  the  tilament  represents  a  eath<Kle 
for  the  plate  braneh  on  the  ri^rht 
side  whereby  the  voltav’e  droi)  alonjr 
the  tilament  vrives  the  plate  [Kiten- 
tia’,  starting  at  IKi  volts  near  the 
snpports  an*l  dei  r*‘asintf  to  zero  at 
the  tip. 

The  resultiiiK'  eleetron  diseharjfe 
between  opposite  portions  of  a  fila- 
nu'iit  is  known  as  the  Kdison  elTeet. 
In  adilition.  any  eross  .sintion  re¬ 
sembles  a  dio.i*’  «'l«‘etron  oscillator. 

To  asoid  any  misinterpretation, 
it  must  1h‘  well  differentiated  from 
another  di<Hle  o.s*'illator  whose  o.scil- 
lalions  are  pur*'ly  thi'  result  of  the 
phase-shift*'il  displacement  current 
owiii);  to  th*'  electrons  which  pass 
dir*'ct'y  from  cathode  to  an<Hle' 

In  contrast  to  this,  the  plate  of  th*‘ 
wire  dio<l*'  in  ipo'stion  plays  the  role 
of  a  i)ositive  jrrid  whereby  a  zero 
I'ot*'ntial  i»lane  results  either  from 
ni'>ratively  charjf*'*!  ydass  walls  or  as 
a  eons*s|uenc*'  of  spac*'  charK*‘s. 

Kl*'ctr*/ns  leavini:  the  cathisle 
may  *'asily  miss  the  i>lat*'  wire  in 
th*'  same  w.tv  as  tht-y  |n'netrate  the 
jfrid  mesh*'s  of  a  Harkhausen  tritKie 
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ROSIN  CORE  SOLDER 


Look  for  the  orange  package  .  .  .  the  univer¬ 
sally  ptopular  solder  for  use  in  electrical 
applications  where  bonding  must  be 
secure  and  free  from  corrosion. 


The  flux  is  in  the  solder 


need  is  heat  I  Federated  Rosin 


Core  Solder  is  available  in 


Federated  makes  ti  trj 
commercial  solder  .  .  . 
Asarco  Body  Filler  Metal,  acid-core,  solid 

wire,  spray-gun,  and  bar _ purity  and  composition 

guaranteed  by  the  world's  leading  supplier  of  solder. 


iiM 


Division  of  AMERICAN  SMELTING  AND  REFINING  COMPANY 
120  Broadway,  New  York  5,  N.  Y. 

OFFICES  IN  PRINCIPAL  CITIES  ACROSS  THE  NATION 
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{COAt  nycd 


„  fABR'CAUO  TEFION* 

INSUIAIORS 


CRANE  PACKING  COMPANY 

(•03  CUYLER  AVENUE  •  CHICAGO  13,  IlllNOIS 

ID  oil  FrinrtMl  Ciliai  in  Un,»n<<  Stolni  and  Canada 


and  may  Odt-illat**  around  tho  plat*- 
in  thf  c'ost'd  or  open  orl)it.'<  shown 
in  Fik.  2.  All  electrons  startintf  at 
favtiralile  phases  iind  rotating'  in 
closed  orhits  remain  synchronous 
for  several  cycles  of  oscillation 
thus  producing  a  vit»ratin)f  or  rota- 
!  tin>r  space-*har>;e  clou<l.  The  re- 
i  sidual  electrons  <|o  not  contrihute 
to  the  mechanism  of  self-exiitation. 

Since  the  incaniiescent  lamp  may 
I  he  \isualized  as  heinv'  composed  of 
I  numerous  wire  dioiles  each  one 
'  dri\en  hy  ditferent  plate  vohayes, 
a  hro.-iil  hand  of  fundamentals  must 
Im“  expected.  Moreover  the  y'reat 
ilisparity  in  transit  times  on  both 
siiles  of  the  );rid  of  a  pure  Hark- 
1  hausen  oscillator?  makes  the  space- 
chary'e  oscillations  nonsinusoidal. 

I  .si>  that  each  fundamental  is  accom- 
I  panied  hy  marked  harmonics.  A 
suitable  resonant  system,  perhaps 
the  lllament  itself,  in  connectioti 
with  the  leails  or  with  an  external 
I  l.echer  line,  may  select  a  sharp  sju'c- 
.  tral  line  on  which  the  \hf  enery'y  is 
,  concentrated  by  the  superimposed 
vhf  fie'ds. 


ULTRA  HIGH  FREQUEHCY  HEEDS! 


You  can't  baat  tha  ptopariiat  o(  Taflon  whan  you'ra  looking  lor  hi  and  uhl  inaula- 
lot*  and  youll  navar  hnd  mora  parfactly  labncatad  Teflon  p»rt»  than  tho»e 
made  by  "John  Ctana" 

Taflon  iniulator*  combina  low  dwltclric  conitant.  low  lo>«  lactor.  high  heal 
retialanca.  loughnata  and  leiillancy. 

Aa  pumaeia  in  the  labricatton  of  Taflon  pioducta.  wa  can  fill  your  requiiemaiua 
Scoraa  ol  "John  Crana"  inaulating  apacara.  connaclora.  beada  etc  are  in  use 
ihriMjghout  iha  world  nn  inttallalloni  auch  aa  coaxial  cablea  and  radar  uniia 

If  ea«  aood  faRaa  auafoiara  hi  Crooa"  tofva  yovr  proUoot.  Wrtfo  hr  hit  mlofmaiioo 

•  mm  Ciaaa  potaati  laOntaM  boa  tiM  Toriaa  ara  uM  aaOor  taa  latnlatta  liaOa  owai  Caoaloa 


.1-1'  yilitmenln 


I  TUBfS  AT  WORK 


I  lider  the  peculiar  operating  con- 
i  ditions  that  the  filament  is  fed  h. 

a-c,  the  oscillations  o.'cur  only  dur- 
I  in>r  a  certaiti  interval  of  the  half- 
I  cycle  of  the  line  fre«iuency  when  the 
i  resonance  between  the  natural 


Simph  •  Riliabh  •  fcoiioaiicol 

deciial  eunter 


CMtfCT  DtCIMAl 
READ  OUT  -  FOUR 
NfON  Glow  lAAAPS 

designated 
1  2  4  8  PROVIDE 
DIRECT  INDICATION 
(0  91  AND 

instantaneous 

LOCATION  OF  ANY 
DEFECTIVE  TU»E 


MuKatl  RoaMy 
pialatta4  (ompaaonh 
cemafYohaa  rttinn 


low  kuRa.  Mtf  itai 
Hif  koSt  ty*  flo* 
looipt  -  loploraaMa 
aaiktl  Tyoa 


rlG.  2  Electron  orbita  in  a  wire  diode 
lA)  cloaed  and  IB)  open 


stable  operation 

-  WIDE  voltage 
RANGE 


U  rampaaofiN  hrrrol 
lay  iwai)iifad  and 
aiiatuWa  oil 

I  vany  rolof  (odod 


perio.l  of  the  electron  danci-  and 
the  period  of  the  internal  or  ex¬ 
ternal  tank  system  is  favorable.  In 
addition,  the  lamp  oscillator  is 
driven  similarly  as  if  by  a  two-way 
re.titier  bei’ause  cathode  and  plate 
reverse  their  roles  during  both  half¬ 
cycles  of  the  driving"  freipiencv. 
This  explains  the  t\  interference  In 
the  form  of  veilses  synchronous 
with  I'll)  »>cles.  ' 

This  is  also  the  >feneral  pirtun 
for  explaininvr  th<-  eleitron  oscilla¬ 
tions  in  modern  coiled-coil  filament 


HIGH  counting 
RATES  -  UP  TO 
130.000  PER 
SECOND  ABSOLUTE 
ACCURACY 

Guaranteed 


Sponol  uKrtr  plolad. 
toM-ohyiaay 
confad  and  nyid 
loonadan  loi  pautna 
awchanaal  waanhny 


FOR  COMPIFTI 


COVERED  BY  BOTH 
IBM  AND  POTTER 

patents  issued 

AND  PENDING 


POTTER  MSTRUMENT  CO. 

INCOkPORATIO 


IIS  CUTTER  BULL  RO.,  BREAT  NECR,  N  T 
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DUPONTIEFLON" 

gives  maximum  effidency,  dufttbility  in  co-ox  tonnettors 
for  Sperry  radar  set 


Coaxial  connoctor  in  marino  radar  lOt 
^  otfachot  floxibla  cabl*  ta  a 
rigid  housing 


Tough  new  plastic  has 
low  dielectric  constant,  low  loss  factor, 
excellent  heat- resistance 


tmimOori  msJe  hy  InJmstnsI  ProehsiU  Ihvtseom.  (Xenhiry  Kmu^trn.  tm. 

Conm.,  for  iperry  Gyroetopa  Co.,  Crtol  Sttk.  L.  /.,  N  Y. 


When  a  material  requirement  calla  for 
low  dielectric  conatant,  low  loaa  factor, 
high  heat-reaiatance,  touKhneaa,  reaili- 
ency  —  there  ia  one  material  that  haa  all 
theae  propertiea,  Du  Pont  "Teflon”  tet- 
rafluoroethylene  reain.  That'a  why 
"Teflon”  ia  auperior  to  all  other  ma- 
teriala  for  uae  in  high-frequency  con- 
nectora.  That’a  why  Sperry  uaea  "Tef¬ 
lon”  for  the  inaulation  in  the  coaxial 
connectora  for  thia  marine  radar  aet. 
’Teflon”  pmvidea  uniH|ualed  tranamia- 
aion  efficiency  plua  outatanding  dura¬ 
bility. 

Firat,  "Teflon”  haa  a  low  dielectric 
conatant  (’2.0),  conatant  over  the  entire 
range  of  fre<{uenciea  meaaured  to  date. 
Thia  minimizeaatep  diacontinuitiea  that 
pn>duce  refltH'tiona  of  power.  In  addi¬ 
tion,  it  haa  a  low  haia  factor  (O.OOOri)  — 
80  that  little  power  ia  loat  at  the  con¬ 


nector,  and  the  inaulation  doea  not  heat 
up  in  aervice. 

Along  with  theae  outatanding  ele<'- 
trical  prop*-rtiea,  "Teflon"  haa  high  heal 
reaiatance  (aervea  up  to  .'iOO  F.),  elimi- 
natea  danger  of  melting  the  inaulation 
when  arddering  connectiona  during  aa- 
aemhly.  It’s  tough,  too,  even  at  tem¬ 
peratures  aa  low  aa  -90  F.,  won’t  break 
or  crack  if  conne<'tor8  are  dropjK*d  or 
banged,  haa  juat  enough  resiliency  to 
give  and  conform  when  atreaaed  during 
installation. 

’Teflon”  ia  supplied  by  Du  Pf»nt  in 
standard  shapes  (rods,  tubes,  sheets 
and  tape)  and  molding  powders.  Or  we 
will  recommend  moldera  or  fabricators 
who  can  supply  finished  parts  of  "Tef¬ 
lon.”  Write  today  for  more  informa¬ 
tion.  Our  technical  staff  will  la*  glad  to 
help  you.  F}.  I.  du  Punt  de  Nemours  & 


t’o.  (Inc.),  Polychemicala  Department, 
Pl.aatica  Sales  Offices:  U-W  F'ifth  Ave., 
New  York  1,  N.  Y.;  7  .S.  DearlM>rn  St., 
Chicago  3,  III.;  84.'>  K.  60th  St.,  Ixis 
Angeles,  (’alifomia.  -aia  u.  •  p<r.  orp. 


•M.  U.t.MT.0ff 


PLASTICS 

IcHtr  Tliig|t  ier  tetter  liviai 
. . .  threegb  Cbeeiittry 
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bulti!*.  Hfrt*  also,  one  part  of  the 
heli-al  filament  forms  cathodes  for 
optM)site  plate  porti«)ns,  and  vice 
versa,  in  alternate  succession  no 
matter  how  the  filament  is  shaped 
<ir  arranjfed. 


Shotted  Of  PKillipt  Hood  mocKme  Kftwt. 

•e>d  tcrrwt.  tiovc  boltt.  tnppiog 
urovt.  tpccfol  beoded  products,  nuts 
rivets.  cHoplefs  wire  tortus  screw  mo 
cbme  products  in  steel  stomless 
steel,  copper,  bross  bronie.  everdur. 
nicbel,  Atcliel  silver,  monel,  olumi 
nym 


WRITl  FOR  cotolog  ot  complete 
l«ne  ot  Hoke  &  Johnson  tostenings 
Address  Dept  E  8 


THE  BLAKE  &  JOHNSON  COMPANY,  WATERVILLE  48,  CONN 


TUlfS  AT  WOtK 


(continued) 


HKKfKKNt  US 


Hi  TV  111!.  rf»  r.-m  »  Kr..in  I  uantl. mi 
Kl.iei'TlMi.sirn.  p  132,  I  nh-  r.M‘* 

<2i  TVI  iU.Ki-ntuNii'n.  p  *>'•.  Mnr 

i:iMi 

111  M  K  H‘.nin«nn  Kl.k!n-n»n..«  hw  in- 
KuriKt'ii  III  * iimII* 
Utlonn  In  I'.rid  /.rtt»rhr  fur 

r««kH  /'hunk  in  p  424.  I<i2n 

i4>  J  S  M«  IVtrit*.  with 

lii\«*rtt-<|  iMMtlfH  Hnvii^K  Vurti'UM  KilniT'.-nt 
i*H!h«Hl.h  fhti  Mutt.  lit.  l>  r.ol,  IHJ.I 

!  *> )  W  In- 

U«jriK*‘n  lo  l>it.<l»ii  I  S|»H.  e-t 'linrK.*  iihc'UIii- 
tloriM  III  /.i%tHihr  fur  Hut  hr  SA. 

p  'IS 

I  iv  I  M  Iv  tli'llnmiin.  I*h>»*lk  urul  T»«-h- 
ntk  t|i  r  riinikiirKi  n  \VvU»*n  anil 

T.ihi.i.nii-  ..f  VMKi  I,  fh.  HI.  1 

K  !•  It.  rlin  Ti^ri 

<T)  \V  K  lU'hhHin.  Th»‘«»rs  of  tho  In- 
t*-rn.il  Aitioi)  of  Thf-rinlonli  Sv>.t#‘fiu»  at 
IliKli  Frt «|ii»n*ii->,  f’htl  Mm; 
p  ♦.  41,  P'2'1 

Ml  I  Miillir.  Kifktroiunxi  liiAiiiKunK«‘ti 
liti  I  I'M  h\ aktiiiin  iKlm  tron  <  i^i-illationn  In 
Miuh  X.niiiiinl,  /fUttihr.  fur  iiitrhfr  41 
p  i:.*;, 

1 '♦ )  .1  Miilli-r.  Ks|h  riinvnfi-Hi*  I'nfi  i* 
>iih  htiiiKi  n  nlH  r  I li.  ktroii.>nx«-hss  tnictinKi'n 
I  KxfM-rinu  ntHl  Inv.-NtlicutiofiM  on  KW-i  tron 
I  iM  llialtona  I.  /tttu  hr  fur  fl»trhfr  43  p 
\\r,  1M3  4 


Siirii 


Mkvsi’KKMKNT  of  yarn  tension 
under  true  spinniiiK  conditions  is 
provided  hy  a  new  tensiometer,  use¬ 
ful  in  studying'  the  many  factors 
atfectinjf  yarn  tension,  such  as  size 
and  conditii>ns  of  travelers,  rinjf- 
rail  position,  diameter  of  yarn  pack- 
a/e.  and  spindle  sja-ed.  The  e«iuip- 
ment  is  exjM>cted  to  hwome  a  vital 
instrument  in  textile  research  and 
tievelopment  work. 

The  (leneral  Klectric  tensiometer 
transforms  the  yarn  tension  into  an 
eltx-tric  signal  hy  means  of  two 
standard  ma^'netic  strain-jrajre  coils 
and  the  usual  (iO-cycle  110-volt 
power-supply  unit.  Yarn  guides 
and  a  restraining  beam  are  attached 
to  a  shaft  so  that  yarn  tension 
caus«‘s  a  proportional  defiwtion  of 
the  l»‘am.  When  the  la-am  is  de- 
tb-cted,  the  air  jfai)s  Udween  it  and 
the  coils  chanjre.  causin>r  an  output 
si>;nal  by  reason  of  the  unbalanced 
strain-y-aize  circuits.  The  si^-nal  is 
fed  into  a  phottndectric  recorder  or 
simil.ir  instrument.  Tension  of  one 
to  10  ends  can  In*  measured  at  once 
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you 

benefit 


THE  CENTURY  OE  EXPERIENCE 
BEHIND  BIJ  FASTENINGS 


BLAKE 


& 


JOHNSON 


^’om<-<l  alMtiit  IiiIm-m  anil  rin-iiilK  or  ri'lavD  ami 
rontrolH  artiiif!  up  vtlu-ii  \olta)!i'  Iliii-tuati’H?  Om* 
•‘anv  Miliition:  i/nn'r  ihr  ivirv7  Willi  a 

(irni'ral  Kli-i-irir  Noliap*  Slaliili/.i-r.  voltap*  ulaMi 
ri(!lit  at  115  ^  on  <-an  Miiiplif\  rirruiu.  ^aM* 

mon<‘>.  ami  piM  Im-IIit  o|MTalion  IimiI 

Slaliili/alioii  is  m-arly  im>lantam-ouK  (Ii-mi  lliaii 
3  4'%rl<‘i«)  ami  Mitliin  ^1  |nt  ri'iit  for  fixi-il.  unity* 
|M>v4<'r-fa<'tor  loaiU.  \ll  voliapr  Iliii'tiialioiiH  Im-- 
IvsM'ii  *).>  ami  130  voltn  an-  nuhinutlitiillv  ll•x*■l••ll  oiii. 

Tliesr  staliili/.iTs  an-  of  tin-  iraniiforim-r  ty|*i*. 
'riii'V  have  no  tnovinp  parla  ami  reipiire  virtually 
no  inainli-nanri'.  'I'lu-y  Mill  o|M‘ralr  rontiniiously  at 
no  loail  or  !•llorl  rin-uil  Miilioul  ilaniapr  to  ilii-in- 


M‘l\fH.  They  aiitonialii'ally  limit  aliort'oirriiit  rur> 
rent  to  approxiinati-ly  lltN)  |mt  rent  of  rateil  full* 
loail  I'lirrml. 

'I'lie  f«lahili/.«'r  hIiomii  here  in  rated  KMM)  volt* 
ani|M'reM.  t  tflierH  are  availahle  Milli  ratinpa  fnim 
l.>-  to  r>tMN).va.  Kor  peiieral  inforination.  urite  for 
Hiilleiin  fiK A-i363  tit.  Apparaliin  I  teparlmeni,  (im* 
eral  Klertrie  (ioinpany,  S'lieneiiaily  5,  .N.  Y, 

ViHtr  oj^uv  mil  hf  ulml  to  otiiluiite  vHir  par- 
liriilar  rntil%,  or  uv  tan  ntivisf  yttu  hv  mail  if  you 
uill  pile  11.5  tltila  and  a  dfxrription  of  the  circuit  and 
lotui.  iddrvts  intfuiries  to  SfnyitdtyTmnxfiM-mer  Sale$ 
Itiiiuon.  ItroadmiY,  Ft.  ff  ayne,  Iniliana. 


GENERAL 


ELECTRIC 
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Atom  pile  by-products 
to  help  medical  research 


THE  ELECTRON  ART 
trow  p  123) 


lanjrle,  a  form  within  which  it 
would  difficult  accurately  to 
shaia*  a  parabola.  For  mechanical 
convenience,  the  ma.^k  wa.^  actually 
divided  into  a  numl>er  of  identical 
.small  parabolas  of  convenient  di- 
men.si<(n.s  which  are  the  .equivalent 
of  one  lont;  parabola  as  shown  in 
F'ijr  HK.  It  can  l)e  shown  that  this 
methisl  of  construction  al.so  results 
in  a  reduction  of  such  distortions  as 
arise  from  tilted  l)eams  and  varia¬ 
tions  of  current  density  with  l>eam 
heijfht  by  a  factor  proportional  to 
the  number  of  apertures  into  which 
the  ma  k  is  divi.le<l. 


O/jcrnfion 

To  make  the  (<K-256  accurately 
•scpiare  40-mc  pulsed  sittnals  in  a 
noncritical  manner,  the  tube  was 


were  ne«xl<sl  by  a  Itonton  hsMpital  for  patient  treatment.  I^aad- 
•hw’ldtsi  Imii  of  radkmetive  iodine  (weight,  H.i  lha.)  picked  up  by  Air  Kxpreaa  in 
Knoxville,  Tenn.,  at  I  I  A  M.,  deliverisi  7:l.t  i*.M.  Charge,  Hoapitala,  like  all 

liusiiieiai.  uae  Air  Kxpnsw  reKularly  to  get  supplitsi  from  anywhs're  in  hours. 


CATmOOC 


CtfltCTiOA 

SLXTtS 


eovLtcios 


lour 

SMAPCO 

MASK 


CLECTRON  eCAM 
<GXSC  SHAPED) 


Ift  aaslar  and  more  convenH'iit  to  use  Shlpmant*  kirp  mixing.  Air  KxpretiH 
till'  utirld’t  fattrnt  shipping  service  gis-M  on  every  Scb<Hlule<l  Airline  flight. 
When  shipments  are  ready,  just  plume  Frequent  si'luslules.  IW  deix'iulublc, 
fbr  pick  up.  Special  door-to-door  ex|xTienc«l  Air  Fxprees — keep  your 
•arvur  in«  lulled  in  tile  low  rates.  business  rolling  at  a  profitable  clip. 

Air  liprAts  givts  you  all  tkasa  advontogos: 

World's  foAtotf  trHi)M|>«>rU«tinn  method. 

Sa^clul  door*fo*door  torvlco  at  no  rxtrH  ciMit, 

Ono*carrlor  rogponAiblllty  i«li  th<*  v^hv 

1150  <ltl«g  MTM**!  tiirrM-t  l>v  air.  air  rail  in  nfT  airlin** 

lKp«rl«n<«d  Air  lnprMAA  haH  hamlliMl  over  2^^  million  ahipnirmta. 

IWtMiiw  iImw  n^gular  tiw*  nf  Air  KtprviMi  |MiyA.  lt*«  your  lM*«t  air 

lui>  Kof  aliippiaK  atlion.  .Air  Kipn'HN  I)tvuut>n»  ILuImav 

Ktpr«sMi  Af«*iM  V  Mniiv  lot*  v  rate*  in  rtTm  t  Itivtsnligiitr 


FI3.  3  -Cuiawoy  ▼••w  ol  b^arndtll^c- 
lion  rub#  and  •quiraUnl  matk  ihop#t 


operated  with  its  output  tuned  to 
twice  the  input  fre<iuency.  .Advan¬ 
tage  was  thus  taken  of  the  fact  that 
the  amplitude  of  the  .second  har¬ 
monic  component  at  the  output  is 
dejiendent  only  u|xin  the  curvature 
of  the  static  characteristic  and  is 
unatlected  by  d-c  at  input  or  output. 
Furthermore,  by  spreading  the 
beam,  its  resolving  power  with 
resjH'ct  to  small  variations  in  the 
mask  contour  can  lie  reduced,  if 
necessary,  thus  minimizing  .sec¬ 
ond  harmonic  contributions  from 
sources  of  curvature  of  higher  or¬ 
der  than  .square.  In  general,  there 
will  also  be  average  and  fundamen¬ 
tal  components  at  the  output.  For 
an  input  signal  A’,,  .  A’  cos  »  for 


A  ««rvic«  of 

Railway  Expratt  Agancy  and  tha 
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DECADE  MDDCTDRS  BY  FREED 


A  complets  line  of  precision  high  stability  decade 
inductors  covers  the  range  from  one  tenth  oi  milli¬ 
henry  to  hundred  henries  and  frequencies  from  30 
cycles  to  300.000  cycles. 

The  inductors  can  be  used  either  as  secondary 
laboratory  standards  or  as  high  Q  components  in 
wave  filters,  equalizers  and  tuned  circuits  for  audio 
and  radio  frequencies.  Individual  inductors  are 
wound  on  temperature  stabilized  molybdenum  per¬ 
malloy  toroidal  core.  Four  coils  (nominal  values  1. 
2.  3.  4)  are  combined  in  an  individual  decade.  A 
special  low  loss  ceramic  switch  combined  the  coils 
in  such  a  way  as  to  give  the  eleven  successive  values 
from  0  to  10. 

Special  silver  alloy  contacts  insures  very  low  con¬ 
tact  resistance. 

OUTSTANDING  FEATURES 

•  Very  high  Q  at  frequencies  up  to  300,000  cycles. 

•  High  natural  frequency. 

•  Astatic  to  external  magnetic  fields. 

•  Very  low  temperature  coefficient. 

•  Electrostatic  and  magnetic  shielding. 


HI  FIDELITY 
•/i  DB  20-30000  CYCLES 


TOROIDAL  INDUCTORS 
M  CPS  TO  I  MC. 


FREQUENCY  RANGE  30  TO  2000  CYCLES 
Q  =  50@  200  CYCLES 


'jtn64  DECADE  INDUCTOR  111 


Henry 


FREQUENCY  RANGE  100-2000  CYCLES 
O  =  80®  500  CYCLES 

134)  DECADE  INDUCTOR  100  Henry  lolal  in  tiept  of  10  Henry 


POWER  transformers 
COMMERCIAL  QUALITY 


FREQUENCY  RANGE  500-20,000  CYCLES 
Q  60  @1000  CYCLES 

1160  DECADE  INDUCTOR  11  1  Henry  lolol  in  slept  et  01  Henry 

1)63  DECADE  INDUCTOR  11)  Henry  lolol  in  slept  of  001  Henry 

;1}60  DECADE  INDUCTOR  11.11  Henry  lolol  in  slept  o(  001  Henry 


FREQUENCY  RANGE  500-20,000  CYCLES 
Q  160  @1000  CYCLES 

.01  Henry  lolol  in  slept  off  .001  Henry 

.1  Henry  lolol  in  slept  off  .01  Henry 

1  Henry  lolol  in  slept  off  .1  Henry 

11.11  Henry  lolol  in  slept  off  .001  Henry 

10  Henry  lolol  in  steps  off  1  Henry 

1.11  Henry  lolol  in  slept  off  .001  Henry 

11.11  Henry  lolol  in  slept  off  .001  Henry 

11.1  Henry  lolol  in  steps  off  .01  Henry 


1710  DECADE  INDUCTOR 
1330  DECADE  INDUCTOR 
:1740  DECADE  INDUCTOR 
1360  DECADE  INDUCTOR 
rl370  DECADE  INDUCTOR 
r1380  DECADE  INDUCTOR 
1)390  DECADE  INDUCTOR 
;)310  DECADE  INDUCTOR 


HERMETICALLY  SEALED 
TO  MEET  MIL.T-27  SPECS. 


FREQUENCY  RANGE  2000-50,000  CYCLES 
Q  ^  200  @10,000  CYCLES 

'1161  DICAOf  INDUCTOR  1.11  Henry  tofal  in  steps  of  .001  Henry 


FREQUENCY  RANGE  10,000-300,000  CYCLES 
Q  =  200  @  100,000  CYCLES 

'1163  DECADi  INDUCTOR  .111  Henry  totol  m  steps  of  .1  millihonry 


SUB  MINIATURE 
HERMETICALLY  SEALED 
TRANSFORMERS 


1164  DECADE  INDUCTOR  is  wound  on  o  speciol  nickel  olloy  cere. 


I  FOR  UTEST  ORTALOS! 

BSFORMER  CD!^III 

iilJ^dllKWIII)  laiSUVI  27,  RH 


thi  lifcriON  AiT 


UAIltH 


I’d ' 


Th«  23000  S«rl«t 
VariabI*  Air  Copocitor* 


fniwm  •# 

SiftfU  0€  ••€•»•!«.  .010'*  #r 

.060'*  Alf  f«p  Ifirf  (ilwl*  tisoi  1 'St 
B  IH-  IbI**  r«6iwti  '*^'*. 

Sh«lt  IbcIi,  rB«r  •6«fl  •stBiitiBA* 
niBUBtlng  WB«li«t».  •!<.,  t* 
fn««|  y««#f  fBgwlTBIMBftlt 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  orrici  AND  ^ACTOtV 

MALDEN 

MASSACHUSITTS 


♦  300  • 
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/  ‘  1  ' 

lEZifl 

i^v 
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FIG.  4  Sihomaiic  ot  squaring  ampltliBr 
c.rcuit 


L'xamplt*,  th**  fomplt'lt*  output  will  Im* 
.11,  r  .  »  r  ‘  h’,.''- 

(. . .  .  -)  ■ 

.’I  t  ^  Jllj 

where  /.  an<l  I",  are  d-e  ciimpinietiis 
of  the  statii  i  hariieteristie  at  out¬ 
put  atiii  inpiil  re."<j>eetively.  The.ne 
outputs  are  useful  in  other  a|>pliea- 
tioiis.  If  operation  as  a  s(piare-law 
deteitor  is  (lesire<i,  for  example, 
the  average  eompniient  would  he 
sehfted  hy  passing  the  output 
through  a  low-pass  tilter  The  fun¬ 
damental  eomponent  represents  the 
art  ion  of  the  sijuare-law  tube  as  .i 
suppressed  earlier  tyja-  of  linear 
mislulator  with  T  us  m<Hlulation 
si^rnal  h'  the  input  earlier  ampli¬ 
tude. 

The  relative  insensitivity  of  a 
sipiare-law  eharaeteristie  to  other 
parameters  of  a  beam  delhstion 
tula*  was  borne  out  in  the  experi¬ 
mental  Work.  The  tube  was  suiaess- 
fully  oiM-rated  with  either  sint-de 
ended  or  push-pull  input  or  out¬ 
put;  double-ended  output  beiny' 
obtainable  l«-tween  the  shaped 
mask  and  eolleetor  eleetrisles.  Itias- 
IliK  the  deths'tion  jdates  at  a  eon- 
stant  fraetion  of  the  I!  •  provided  a 
simple,  stable  operatinv'  eoiidition. 
The  eiirved  [lortions  of  the  stativ 
I'harai'teristiis  are  insensitive  to 
vhaiitfes  in  H  ♦  over  a  wide  ran^e. 
The  amplitude  of  the  second  har- 
moiiie  i'om|«>nent  of  the  output 
m«'asured  as  a  function  of  input 
si^'iial  amplitude  on  an  audio  fre- 
ipn-ncy  model  of  the  sipiariii).' 
amplitier  circuit  of  Kiy'.  4  was  para- 
IhiIic  within  the  2  iHTcent  acciiraci 
of  the  measuring  eipiipmeiit  used 
This  c-w  transfer  characteristic 
was  unatTeited  by  the  ples«-nce  of 
a  w  nle  ranr.'e  of  dir«*ct  voltaires  in- 
tnsluced  at  the  input,  ami  remained 


If  you  are  deiigning  circuit*  requiring  • 
time  delay  element,  or  ■  reliable  relay 
where  a  abort  operating  interval  can  be 
tolerated,  it  might  be  to  your  advantage 
to  conaider  the  Edison  SO  I  Thermal  Relay 

Here  ore  /  good  reosons  why: 

1.  Vlbretlee  and  thacti  raaltteet  -  Guaran- 

iMd  lo  wiihtt.nd  continuoui  vibration  oi 
I  16"  ovar-all  amplitude  at  55  cp*  .  and  im¬ 
pact  shock  of  50  g 

2.  CbeMar-preel  —  Pra-loaded  spring  pro¬ 
vides  50-gram  pressure  almost  instantane¬ 
ously,  for  sure,  positive  operation. 

I.  Nan-eesltlan  saasltiva  -  Characteristic 
not  affected  by  mounting  angle  —  operate, 
satisfactorily  in  any  position  Standard  inter- 
mediate  octal  base 

4.  Ambient  rameaasalad  Automatically 
compensated  fiw  -  60"  C  ambient  range  by 
aatra  unheated  bimetal  Will  operate  from 
-60‘  C  to  •  100"  C 

5.  Nen-erclnf  Sealed-in-glass  Operates  in 
Its  own  arc -suppressing  atmosphere  With¬ 
stands  substantial  c  urrents  and  voltages  with¬ 
out  arc -pitting 

4.  laalaslan-araaf  -  Hermetically  seated 
You  ran  specify  it  for  safe  use  in  corrosive  or 
haaardous  fumes  and  dusts  Tkmper-prooC 
too 

7.  fangas-rotlstant  -  Available  with  fiingua 
and  salt -spray  resistant  micanol  base 


IITIRATUM  AVAIIAIU 

Free  illustrated  Bulletin  3007A  gieaa  fUll 
details  Write  today  for  a  copy.  Jva  Lakeside 
Ave.,  West  Orange.  N  J 
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TIm  Cbamical  Latwratery  where  nickel 

ami  nickel  allii\<i  are  carefully  analyzed  aa 
a  |>art  of  Superior  ipiality  cuntrnl. 


•  Tlic\'rc  tiilling  lliin^a — ihcac 
liiu  tiil'C'!  Hill  iiMil  as  catliiHli-s, 
aniMlc-.  and  prids,  in  clecironic 
luU-'.  they  have  In  pive  siijwrior 
|>erliirinani  e.  \i>ii  can  cminl  on 
Superior.  Kle«  ironic  reseandi  and 
developinent.  lu'ler  priMlnction  and 
inelalliircii  al  conirol  comhine  with 
clo'c  in^(ie(  lion,  uniforniils.  and 
de|H'ndjhihl>  lo  make  Sii|M>rior 
priMiui  I'  the  U‘-|  ohtainahle. 

Snp«-rior  Irom  the  hepinninp 
pioneeretl  in  the  perfection  o|  thi-«e 


vital  com|Minenis.  Its  facilitiisi  and 
eijuipineiit  can  priMluce  the  Ivpr*  of 
depeiniahle  priHlucts  you  liavp  a 
ripht  to  exfMM-i.  !i'>i  «iinply  a  matter 
of  lechnolopx  in  tuhinp. 

^oii  may  already  U-  workinp  with 
Superior,  \earlv  all  electronic 
manufacturer'  are.  If -mall  tuhinp 
can  help  you.  Superior  can.  W  hy 
not  find  oul'  Superior  Tithe 
(aimpan\,  (ierinanlow n  .\ve- 

nue,  iNorri'iown,  IVnnsvIvunia. 


Tubuljr  psrtS  made  to  the  exactinp 
rripiirenients  of  the  Klectronic.s  Industry, 
(iheniical  and  inelalhirpical  enpineerinp 
control'  together  with  a  |>enptralinp 
priHliiclion  'V'teiii  help  iiiakr  Su|>erior's 
electronic  part'  oul'tandinp. 


Which  It  Th0  B»M»r  For  Your  Product 

SEAMLESS  ,  .  •? The  finc't  tubes 
that  1  an  he  made.  In  all  O.D.'s 
from  1'.’“  and  lower.  F.xcellent  for 
fi>iminp.  hendinp,  machininz.  eti . 

I  ai  Ikii).  allov.  stainless,  non  ferroii' 


Or  kOCKSEAM*  .  .  .  ?  l'r.Hlu<e<l 
direi  tl\  from  nickel  allov  'trip  sliw  k 
by  our  patenleil  machine'.  Available 
in  a  vtide  ramie  of  nickel  allov  Kound, 
reclantiular.  oval  or  'ipiare.  rut  to 
'{•ecilied  lenplhs,  fieaded  or  flanped. 


Superior  Tub*  Company  •  flocfronic  frodiKtt  for  nnporl  through  Driror  Horrir  Company,  Horriton,  Now  fortay  •  Harriton  4-4800 


ELECTRON  CS  —  >tu9oif,  1950 


Se'vom^thonums,  lot 
Mechanical  Development 
Apparatus  provides  the 
designer  with  On.  ertensive 
selection  o(  precistrm 
components  lor  rapid  and 
•cpnoniicol  assembly  ol  gear 
trams  and  actuator  devices 
Typicol  opplicotions  ore 
onolog  computers, 
signal  generators 
process  programmers 

loundotion  Boords 
Beoring  Blocks  ,  ' 

Mounting  Brockets 
Gears  ond  Sholts 

Miscelloneous 

Accessories 


unchanKt'd.  except  for  scale  factor, 
under  different  loads.  Maximum 
output  of  various  model.-s  ranjres 
from  3it  volt-s  to  a.s  hitrh  a.s  140 
volt.s  vsith  more  complicated  jfun 
structures. 

I’ul.sed  and  c-w  transfer  charac¬ 
teristics  measured  with  a  4o-mc  in¬ 
put  ami  hO-mi  output  were  linear  on 
a  (111  scale  with  a  slojx'  of  2  to  an 
accuracy  within  the  smallest  step 
available  in  the  attenuators  used 
I  1  db).  The  output  measurements 
covered  only  the  40-db  dynamic 
ranpe  reguired  for  the  application 
at  hand;  however,  there  was  no  in¬ 
dication  of  a  decrea.se  in  accuracy 
at  the  low-level  end. 

Further  work  on  such  nonlinear 
circuit  elements  is  presently  gointr 
forward.  The  de.sijrn  descrilied  is 
lieinif  refined.  Tul»es  with  other 
nonlinearities  for  further  applica- 
tion.s  are  beinif  built  and  the  pos.si- 
bi  ities  of  other  tula*  ijeometrics 
are  lieinir  exjilored. 


PHYSICISTS 


SENIOR  RESEARCH 
ENGINEERS 


Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Technicpies 

•  Moving  Target  Indication 

•  Servomechanisms 

•  Applied  Physics 

•  Gyroscopic  Equipment 

•  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  are  commensurate 
with  ability,  experience  and 
background.  Send  informa¬ 
tion  as  to  dg'e,  education, 
experience  and  work  prefer¬ 
ence  to: 


Sfrit'M  Sawlootli  OM'illalor 

By  Major  Chang  Sing 

Air  Ft*rc€ 

Tatuan,  f'ormoita 


Most  sawtooth  oscillaton*  and 
nuiltivibrator.s  employ  tulie.i  con¬ 
nected  in  ca.-icade.  There  has  l>een 
no  circuit  of  relaxation  oscillators 
empliiviiiK  tubes  connected  in 
series.  This  is  mainly  due  to  the 
dirticulty  that  the  plate  of  one  tula- 
is  not  connected  to  H  -  directly. 

Kiifure  lA  .shows  the  schematic 
circuit  of  a  new  series  sawtooth 
os-i:iatiir  and  Fi)f.  IB  the  different 
'vaveficms  obtained.  When  the 
switch  is  on,  (’,  is  charired  through 
I’ .  The  cathinle  potential  of  l'„ 
whi  h  is  connected  to  the  plate  of 
I’  via  the  resistor  h’ ,  increases  ex- 
IHinential'y  and  the  plate  of  f,  fol¬ 
lows  with  it.  .■Vs  the  charife  on  the 
capacitor  becomes  larjte  enoiiirh. 
the  discharyMiur  tiiln*  F,  starts  to 
conduct  and  h*  carries  the  plate 
current  of  F  to  bias  I’,  off.  The 
t  late  of  F,  rises  to  B  •  and  makes 
F  conduct  more.  In  this  state  (F 
c  it  off  and  F,  conductint;)  dis¬ 
charges  throuy'h  F  .  The  waveform 
on  th<'  plate  of  F  is  .similar  to  that 
on  the  cathinle  of  F  except  a  fall  at 
the  betfinninir  of  the  discharge  due 


NORTH  AMERICAN  AVIATION.  INC. 

Aerophysics  Laboratory 
Boi  No  K  4,  122)4  S  Lakewood  Bl«d 
DOWNEY,  CALIFORNIA 
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p«r  incK  d«<Wction 

V  ff«spont«  —  Flot  wifhin  *■  1  3 

db  from  dc  to  SOO  he.  witKin  ±35  db 
Ot  1  Me.  wMfwl  boyond  7  Me. 

d  Sdvoro-Wov*  t*»pon»«  >Tilt  and  ovor 
shoot  loss  thoo  2% 

Input  Copocftonco  -  14  vwl  with  WG  216 
occotsory  probo 


Advpocod  Swoop  Pocilltiot 

d  Pr«s«t  Ftjiod  Swoop  Positrons  lor  viow* 
tng  vorticol  ond  Koritontol  sync  puUos 
ond  swoop  oscillator  wovolorms. 

d  Positivo  ond  Nogotivo  Synchroniytng  for 
oosy  ‘iock-in"  of  upright  or  invortod 
puiso  wovolorms 

d  Swoop  ffovorsof  Switch  for  loft  to-right 
or  nght-to-ioft  trocos 

d  linoor  Swoop  ffongo  •  15  to  30  000  cps 

d  60  cycio  phoso  controilod  swoop 

d  Troco  f  Rpontion  two  timos  scroon  diom 
otor  for  swoop-olignmont  oppiications. 

iHfras 

^  Cff  tubo  onclosod  in  nickol  iron  oHoy 
shiold  to  minimiso  hum  pick  up 

^  Push-pull  vortical  ond  Koriiontoi  ompli- 
ftors  produco  sharpor  trcKO  ctnd  roduco 
ottigmotism 


^  Pook  to  pook  colibroting  voltogo  sourco 

^  Now  calibrating  scroon  for  ooso  in  mok 
ing  woltogo  moosuromonts 

^  Slontod  light  shiold  for  bottor  visibility 

•4*  Por*oblo  compcKi  dosign  —  small  sixo, 
light  woight  X 


The  RCA  WO-57A 


Hiyh  Gain— WM«  Bond  — DC  and  AC  Inyot. 

The  WO-f7A  is  an  <>uls(an«Jin|{  innuva- 
lion  in  portable  oscilloscope  Jesign.  Ks- 
pecially  suited  for  teles  ision,  this  new 
soipe  IS  excellent  for  laboratory,  factory, 
or  shop  use  . . .  for  viewing  and  measuring 
square  waves,  pulses,  TV  sync  signals,  and 


l.’nusually  versatile  .  .  .  newly  designed 
from  stem  to  stern  .  .  .  the  KC^A  Vt'(>-57A 
Oscilloscope  IS  a  triumph  of  engineering. 

Incorporating  the  features  of  far  more 
expensive  instruments  .  .  .  and  with  a  sen¬ 
sitivity  and  response  equal  to  that  of  many 
laboratory  units  ...  the  Vlr  (  >-57  A  is  the  hrsl 
inexpensive  oscilloscope  wholly  equipped 
to  handle  every  TV  and  radio  service  job. 

Direct-coupled  amplitiers  are  used  to 
provide  low  frequency  response  flat  down 
todc.  hxcellent  low-frequency  square-wave 
reproduction,  essential  for  correct  sweep 
alignment,  is  thus  assured,  liigh-frequency 


square- wave  response  up  to  t(>0  kc  en¬ 
ables  the  Wt)-57A  to  reproduce  blanking 
and  sync  pulse  wave  shapes  with  fidelity 
heretofore  unobtainable  in  moderately 
priced  service-type  oscilloscopes. 

Fur  complete  technical  details,  ask  your 
K(^A  Test  Equipment  Distributor  for  the 
bulletin  on  the  new  V('0-57A,  or  write 
R(^A.  Commercial  Engineering,  Section 
H42V,  Harrison,  New  Jersey. 


Probe  Kit  (WO-3  l4)-t''.50.  Includes  input 
cable  ssiih  direct  probe,  slip  on  losv-capaci- 
lance  probe,  and  ground  lead  for  obsersaiion 
of  sync  pulses,  osiiltalor  ssavc-forms  and  video 
signals  wiihoul  undue  circuit  loading. 


Available  from  your  RCA  Test  Equipment  Oistributor 


Sli  RADIO  CORPORATION  of  AMERICA 


a  revolutionary 
new  oscilloscope 


Horiiantal 
at  ditplayo^  an 
WO-57A  tcraan 
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FIG.  2  Improved  circuit  o<  taw 

tooth  otcUletor 
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400-800 

CYCLE 

AC 

rr**  ^  w  «•  r)t» 


•  LIGMT  WIIOMT  ' 
filttr  M*d«l  Miowfi 

OMly  22  Ibt 

•  SMAU  ilZf 
10 

(Riltor  RR*d«l  •• 
»h«wfi ) 

•  MIICIftlON  tUIlT 

Shoft  oivd  b»r«  Aft 
kvIA  t«  tk«fi 

0002 

•  AIMATUtI 
Triple  mnd  pwod- 
rwple  intwloted 
wtfiAifif f  ttotic- 
•liir  OAd  dr***^'** 
•lly  koloMied 

•  RAU  AIARINOS 
Repwire  no  moifite- 
nonce  er  lukrtcofioni 
In  normni  lervUe 

"  T  «  U  t  Pat  Off 


^xtfueHCtf 


INDUCTOR  ALTERNATOR 


Newly  developed  m  the  Cerlef  receorch  ond  engineering  de- 

porlmenti,  iKa  new  rotary  power  twpply  it  tdeol  lor  eircrolt, 

geopkycxol,  government  ond  loborotory  reteorcK,  ond  other 

•ppitcefions  demondtng  o  tmoH,  mobile 

»oer<e  ol  up  to  100  wotti  high  Iregwency 

AC  Primarily  detigned  lor  24  29v  DC 

otrborne  eqyipment,  bet  ovoiloble  ot  ony 

iripuf  voltoge  5  5v  to  230v  Irtdwctor 

principle  elimmotec  »l>p  nngt  ond  brwthet 

f tectncolly  icololed  mpwl  and  output  wniti  ^*1 

Seporete  DC  piote  output  olio  ovotloble 

in  oddition  to  the  h  f  AC. 

wfltTI  tar  BelUiie 

Q'  ■  ■  . . .  . .  p'  I  '  i  I  I  Caeietea  «aoi' 

i'lii'i  yj*  \Av  \  •v-.r 

■mHMHHmRmHWgMHlMF  alactricel  aeacitce 
ttaac.  •arfarneate 

2A44  N.  RRnpleweed  AwP.,  CkUof*  fJ^'*Mfciatt 


ilatc  illeitrataff  te- 
t«ra»etiae  aa  tiM  Mae 
Certar  laffectar  Altar- 
•alar.  aia«iieai<al  aaff 
•  lactrical  aeaciffca 
tiaaa.  aarfaraiaat# 
rliarf  ale  Taera 
rntf  tar  aakiaff! 


9  PROVIDE  DtlAYS  RANGING 
FROM  I  TO  120  SECONDS 

FeATUBES;  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —40*  to  110*  F  . . .  Hermetically 
sealed,  not  affected  by  altitude,  moisture  or  other 
climate  changes  . . .  Explosion-proof . . .  Octal  radio 
base  .  .  .  Compact,  light,  rugged,  inexpensive  .  .  . 
Circuits  available:  SPST  Normally  Open: 

SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


„  *0'.*-ct cf j.-  Aw-iiiri  Amperite 

regulators 

■>1)0/  :  Oor  Bim- 

JUtv  1  plest,  lightest, 

cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation  . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity. 

W'rite  /or  4-page  Illustrated  BuiJetin. 


riC.  1  Boslc  diogiam  and  voltage 
wovoiorsna  lor  aorioa  tawtooth  oociUalor 

to  the  drop  acro.s.s  H.-.  When  the 
drop  across  R,  is  nut  sufficient  to 
cut  off  the  plate  current  of  V'„  the 
plate  imtential  of  V’,  falls  and  drives 
the  irrid  of  I’,  to  follow  it.  This  de- 
crea.ses  the  drop  of  R,  and  \\  con- 
liucts  pr*)|?ressively.  By  the  cumu¬ 
lative  action  I’,  conducts  and  1",  is 
cut  off.  Then  C.  will  charjre  aRain 
and  the  operation  is  refieated  in  the 
similar  manner. 

The  waveform.s  produced  at  the 
cathode  of  T.  and  the  plate  of  V, 
the  .sawtooth-shaped  and  that  on 
the  plate  of  V,  is  trapezoidal.  To 
improve  the  linearity  of  the  charR- 
inR  curve  a  pentode  could  be  used 
in.stead  of  a  trioile  for  the  charRinR 
tulie  I’l  and  a  positive  Rrid  return 
for  r,.  When  the  cathode  of  V, 
rises,  its  plate  (or  screen  Rrid)  fol¬ 
lows  it,  the  voltaRe  workinR  on  the 
con.stant-current  portion  of  its 
characteristic  curve.  The  use  of 
the  positive  Rrid  of  f,  causes  the 
tube  conductiiiR  at  the  lower  poten¬ 
tial  so  that  only  the  linear  portion 
of  the  charRinR  curve  is  utilized 
The  improved  circuit  is  shown  in 
FiR.  2. 

In  this  circuit  C,  and  R,  are 
c<iarse  and  fine  controls  of  fre- 
<iuency  re.spectively.  To  improve 
the  linearity  R,  should  be  small  but 
its  minimum  value  is  limited  by  the 
plate  current  of  I'  so  that  R,  is 


.  ;  VI:  "  ■  ' 


He  seals  out 
trouble... 


To  m.ikc  tal)lc  joints  tiglit  and  strotn;.  splicers  fornierK  used  lots 
of  solder.  Theu,  Bell  releplione  I-iboratories  develo|Kd  .1  new 
tcclinK|ne  for  making  iKttcr  joints  witli  iiiikIi  less  soKlcr.  Tins 
saves  one  million  isomids  of  soldei  a  year  —  helps  keep  the  price 
of  sour  tclcjrhone  sersice  low. 

Two  kinds  of  solder  ,itc  now  used.  One  makes  the  splice 
strong;  the  other  seals  it  I'lrst.  the  splicer  hnilds  nji  a  joint  with 
a  .solder  of  lead  and  tin.  winch  flows  easilv  under  his  wiping 
cloth  To  seal  the  joint,  he  applies;!  light  coating  of  low  melting- 
point  solder,  com|rosed  of  lc;id,  tin  and  bismuth  On  contact 
with  the  still  hot  joint,  it  flows  into  and  seals  everv  |!ore. 

C'ahle-scahng  solder  is  onl\  one  of  low  •melting  |K)uit 
aliens  which  Bell  niet,illurgists  h.ise  develo|Kd  for  sjk'ci.iI  uses 
—  in  fuse  wires,  for  cx.miple.  and  m  the  solder  connecting  hair- 
hke  wires  to  pie/oclec  trie  crsstals  for  electric  wave  filters. 

Ciontiniimg  research  w ith  a  siihst.mce  scemuiglv  as  (0111111011- 
place  as  solder  demonstrates  ;igaui  how  Bell  scientists  help  keep 
sour  teleiihone  sere  ice  the  world's  best. 


TO  KEEP  THE  COST 


OF  YOUR  TELEPHONE 


SERVICE  DOWN 


BELL  TELEPHONE  LABORATORIES 


SHVICE  MG  IN  VALUE  AND  LOW  IN  COST 


THC  IIICTION  AIT 


(CMlIAMl) 


NOTHELFER 


iibout  1,000  ohms  preferably.  Vari¬ 
able  H,  serves  as  a  velocity  control. 
The  lime  constant  of  C,  and  R, 
should  be  long  enouKh  to  avoid  the 
blocking  action. 

Raising  the  high  voltage  is  also  a 
method  of  improving  the  linearity 
of  the  charging  curve.  In  this  case 
the  high  voltage  used  is  from  280  v 
to  about  500  v.  The  range  of 
o|ierating  fre<^uencies  can  be  varied 
anywhere  from  a  few  cycles  per 
second  to  0.5  me. 


TRANSFORMERS 

Proven  by 
Past 

Performance 


Over  2S  ytori'  ti 
pcricAce  in  llx  man- 
ufactnrn  at  tpacial 
rronitormart  to  meet 
individual  rnquirc- 
fflcnti.  luilf  in  qual¬ 
ity  pravnd  by  ytan  at 
actual  UM. 


<.«‘raiiii«‘  1  hifkness  lvU|<e 

The  accompanying  photograph 
and  partial  circuit  diagram  show 
an  electronic  thickness  gage  for 
measuring  the  thickness  of  noncon¬ 
ducting  coatings  on  nonmagnetic 
metals.  The  new  instrument  pro¬ 
vides  a  simple,  direct,  nondestruc¬ 
tive  measurement.  These  measure¬ 
ments  have  become  important  with 
the  increasing  u.se  of  ceramic  ma¬ 
terials  as  protective  coatings  for 
metals  and  alloys  in  high  tempera¬ 
ture  service. 

The  instrument  consists  es.sen- 
tially  of  a  small  prolie  coil,  an  in¬ 
ductance  indicating  system,  and  a 
device  for  positioning  the  coil  and 
measuring  its  .iistance  from  the 
test  surface.  The  probe  coil  is 
housed  in  a  cy litiiirical  plastic  test 
head.  A  small  plastic  rod  attached 
to  a  dial  indicator  e.xtends  a.xially 
through  the  coil  to  serve  as  a  feeder 
element.  The  test  head  provides  for 
controlled  movement  of  the  test 
sjHtimen  with  resia-ct  to  the  probe 
coil.  The  instrument  employs  a 
."iPO-kc  oscillator  and  the  bridge- 
tyiv  inductance  indicating  system. 
.Measurement  is  b.Hsed  upon  the 
change  in  inductance  of  the  probe 


NOTHELFER 


TYPE  RX 
1  WATT 


v/c  For  IwtnweoUtkMi 
LjI  aid  othor  criticai 
^  appficatiow 


NON- 

INDUCTIVE 


IN-RES-CO  wira  wound  routlon 
ara  anginaarad  for  tha  manufoc- 
tUTor  maintaining  a  roputation  of 
top  quality  and  parformanca  ia  hia 
oquipmant.  Thay  covar  a  full  ranga 
from  1  watt  to  10  watti  and  .01 
ohm  to  l.S  magohm.  Conaaruariva 
ratingi  aiauta  maiimum  long  Ufa: 
tTouhIa  froa  aarvica.  Writa  for  cata- 
!  log  today  on  company  lattarhaad. 


MAX  IIS:  I  t  |))l  All*,) 

I  0  M^oktn 

>0  000  Ol»*i  (MoAfo*  *) 
•OOr  SIZi  I*  •«  kf  •  W  4>mm 
TOIIIANCI  SIANOAIO  1% 

ITO  t  lOX  Sli«iit  f  • 
C«*t} 


TYPECX- 
%  WATT 


If  ^  NON 
INDUCTIVE 


MAX  IIS:  rto  000*li>l)}l  All«>| 
MO  000  *l><-  |N.<I»m>«I 
IS  000  •!>•>  iMMoo-.al 

•OOT  SIZI  s  i- I*  k.  r  Ik'u.oo 
TOIIIANCI  SIANOAIO  1% 

|IO  I  10%  ••  Sl>«kl  l> 


FIG.  1  Caromic  thicknaoa  qaqa  qiraa 
diroct.  nondaalructtra  maaauromanti  of 
ihicknata  ol  nonconducllnq  cootlnqa  on 
nonmaqnaUc  maloli 
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High-voltage  Selenium 


WITH 


LONG, 

UfEf 


Rectifiers' 


Now  a  26-volt  RMS  selenium  reciitier  tell  with  a 
normal  life  expettanty  of  over  6(),()0<)  hours!  Hy  an 
entirely  new  process,  our  engineers  have  produced 
this  new  high-voltage  rectifier  cell  with  remarkably 
impr«)ved  characteristics.  We  believe  that  these  high- 
voltage  selenium  cells  are  far  superior  to  any  other 
26-volt  R.MS  rectifier  cells  now  available. 

EXTREMELY  SLOW  AGING 

1  hese  high-voltage  selenium  cells  have  an  extremely 
low  initial  forward  resistance.  Tests  sh«>w  that  at 
the  end  of  I (>,()()()  hours  this  low  initial  forward 
resistance  increases  less  than  6'^'c.  Vv'e  know  «»f  no 
«>ther  high-voltage  selenium  cell  on  the  market  which 
can  even  approach  this  performance. 

VERSATILE 

These  new  Ci-F  high-voltage  stacks  are  available  in 
a  range  frt>m  18  vt>lts  TK;  at  .25  to  8  amps — tt> — 126 
volts  I'H.  at  .15  to  5.75  amps.  Their  small  sire,  light 
weight  and  long  life  make  them  one  of  the  simplest 
and  most  convenient  means  of  obtaining  d-c  for  elec¬ 
tronics,  control,  battery-charging  and  general  power- 
supply  purposes. 

BENEFITS 

•  These  new  cells  will  give  you  higher  output  volt- 
oge  from  a  given  input  voltage  .  .  .  both  initially  and 
throughout  their  much  longer  life. 


•  You  con  now  hove  the  advantage  of  a  smaller,  - 
lighter,  and  in  many  cases  a  less  expensive  stack, 
without  sacrifice  of  performance. 

•  Because  of  their  low  resistance  and  power  loss 
they  are  cool  running. 

Dollar  for  dollar  wc  believe*  these  new  General 
Klectric  cells  are  the  best  selenium  rectifier  buy  on 
the  market  today. 

For  additional  information,  fill  out  the  coupon  and 
mail  it  today.  Appuratuf  Drpt.,  Ctenerul  I'.ledric  Corn- 
puny,  ScheutituJy  5.  .V. 


S#ctiOft  0  461  -4 
Appofotut  D«pt. 

0»n«rat  Cl«ctfic  Co. 

Schonoctody  S«  N.  Y. 

Please  send  me  complete  information  on  the  new 
G-E  high-voltage  selenium  rectifier, 
ewilottn  n«od«d  for: 

purpo»«« 

Ptaaning  imm^dioto  projoct 


Nomo 

^OBition 


Addroti 


City 


Zon.  State  ... 
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in 


New  Miniature 
Insulated  Terminals 


to  help  your  ^ 
miniaturization  program 


KrutuniiK  fxtr«*riw'ly  stnull  n>m- 
with  «'.xivll«-iii  (lifliiM nr  pr»i|i- 
rrtwn.  Ihni-  tirw  nunmturr  iiir<ului<‘<l 
IrrnniiitlM  lin-  now  availahU-  fmin  ('T<'. 

I  N-MiKtirii  t<*  m«'i  thr  r)M|uirfin<-iii.H 
:iif  I  hr  iniiiiaturi/jitKin  proKraniK  now 
U‘itn!  rarrinl  out  1>>  inanufurturrrM  of 
«■ll•«•trl^al  an<f  rlrrtronir  ri)uipnu'nt, 
Ihr  irrminiibi  romr  in  Ihrr*-  U'liKtha  of 
(iirlrrtnr  aini  witti  voltaKr  lirrakifown 
rutiiiKN  up  to  .'iMOil  \olta.  Ill  ailili'ion, 
th'>  tiavr  an  i-xtroinrly  low  ra|>ari- 
ianrr  to  ttrounii. 

riir  X1‘'W((\A  la  thr  sinalli-hl  trr- 
■nnal,  has  int;  an  o\rr-ull  hriKht  of  only 
ttiria'a'iKhi ha  i>f  an  inch  inrluiiiliK  Iuk- 
Ifi^ulaii'ira  art*  itradr  I.  ")  rtTannr,  ail- 
tronr  iiiipri'Kiiatril  for  inaxiinuni  rr- 
■latatirr  to  nioiatiirr  ainl  fuilKl, 

All  trrimnala  havr  hr\  t\ia*  rnount- 
iiii;  atinla  with  d  tHthrrailor 
riM't  at>lr  inouniitiK.  Mountinj;  aiuila 
an*  railtniuni  (ilatrii,  trrininals  an*  of 
hriKht  alios  platril  hraaa. 

\\  rill'  lor  aihtitional  data 


y  ^  cf'"  y 

Spt.l  Dowb(«  l«d  ^ 

Oooidt 

iustom  or  standani  the 
fiuaranteed  annponetits 

CAMIIMI  riHIMIONIC  COM^. 

4l7  A**  .  C«mtKid9«  M.  Mo»» 

W««(  C#4i»>  S*<Kb  MsMifotMpd  tv  I  V 
t0t4  V»AK«  tivd 


IM 


THi  iLicrtON  AtT  (cwit.iMa, 

coil  due  to  the  proximity  of  the 
coated  metal  surface. 

The  instrument  thua  relies  on  the 
maintenance  of  a  fixed  distance  be¬ 
tween  the  proite  coil  and  the  metal 
-urface  whether  the  ceramic  coat- 
irur  is  present  or  not.  The  coatinir 
material  has  a  netrlitrible  effect  on 
the  electric  field  at  the  freipiency 
used;  the  metal  surfaces  are  simi¬ 
lar  so  that  their  e'ectrical  jirojier- 
ties  arc  nearly  identical.  I’nder 
these  conditions,  if  the  inductance 
of  the  probe  coil  is  thr  same  in  both 
lase.s,  the  .separation  distances  will 
be  eijual  and  the  ilial  K'ajre  readinjr 
will  jrive  an  accurate  value  for  the 
coatinif  thickness. 

The  instrument  is  first  calibrated 
on  an  uncoated  sias'imen  identical 
in  size,  shape,  and  composition  with 
the  coated  sfiecimen  to  be  tested. 

The  reference  specimen  is  placed 
on  the  table  of  the  v'aire  .stand  and 
the  table  is  raised  until  the  feeler 
of  the  dial  Kaife  is  in  positive  con¬ 
tact  with  the  surface.  The  dial  Katre 
IS  then  set  at  zero  and  the  bridire 
rheo.stats  are  adjusted  so  that  the 
Kalvanomeier  is  zeris'd.  The  induct¬ 
ance  of  the  probe  coil  in  the  pres¬ 
ence  of  the  uncoated  metal  specimen 
is  thus  established  as  a  reference 
value.  The  table  is  lowered  and  the 
uncoated  sjiecimen  replaced  by  a 
coateil  siMTimen.  The  fable  is  attain 
raised  until  the  (ralvanometer  reads 
zero.  Thi*  thickness  of  the  coatintr 
is  then  triven  directly  by  the  dial 
yatte  read  in  tr. 


ARMATURI  RAAIR 

Strong  Kraft  with  high 
dielectric  strength  and  anti¬ 
corrosion  properties. 

CAM.I  WRAP 

Flat  or  creped  Kraft,  can  be  water¬ 
proofed  or  made  anti-corrosive  at 
required. 


CORI  RAM  PAPIR 

(.ontrolled  conduaivity;  free  from 
harmful  chemical  action. 

INSULATION  PAPIR 

High  physical  strength,  high  dielectric 

strength. 

ANTI-RUST  PAPIR 

Treated  to  prevent  rusting  of  metal 
with  which  it  is  in  contact. 
ANTI-CORROSIVI  PAPIR 
('hemical  properties  carefully  con¬ 
trolled  to  assure  neutrality. 


llridye  Circuit 

The  impedance  bridge  u.sed  in 
Ihis  instrument  is  particularly  suit¬ 
able  since  variation.s  in  the  induct¬ 
ance  of  the  probe  coil  are  indicated 
without  .Separate  balancing  of  re¬ 
sistive  and  reactive  components 
at  the  bridtfe  volfaire.  This  is  an 


no.  2  Slmplillad  schamatic  oi  Indue 
lanca  bridqa  usad  In  caiamic  thlcknaas 
qaqa 


Centraline  Engineered  Electrical 
Papers  are  designed  especially  to  solve 
your  particular  problem.  They  can 
replace  more  expensive  materials  im¬ 
prove  product  design,  increase  pro¬ 
duction  and  reduce  manufacturing 
costs.  Uniformity  and  adherence  to 
specifications  it  assured  by  laboratory 
control  from  pulp  to  finished  Electri¬ 
cal  Paper. 

f Consult  a  Central  Paper  Engineer  — 
he  will  be  glad  to  discuss  your  prob¬ 
lem  with  you  and  provide  samples  for 
testing.  No  obligation  of  course. 


CENTRAL  PAPER  COMPANY 


INCORPORATID 


>442  lAKISNORI  ORIVi,  MUSKIOON,  MICH. 
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you  CAN  BE  SURE.  •  fp  fT^ 

W^stinghouse 


A  Tough  Transformer  Problem  Solved  with 

STEPLESS  VOLTAGE  CONTROL 


Here's  a  unique  problem  .  . .  but  the  solution  illustrates 
the  modern  engineering  asailabic  at  Westinghouse  to 
tackle  all  types  of  transformer  problems. 

The  application:  A  transmitter  required  a  d-c  power 
supply  of  4,(>()()  volts,  variable  under  full  load  .  .  . 
from  plus  lO^c  tt»  minus  -ft)*^. 

The  Westinghouse  soiution:  A  combination  of  a 
three-phase,  dry-type  transformer  to  produce  the 
required  4,0<)<)  volts,  with  a  three-phase,  buck-boost 
transformer,  and  a  three-phase,  mtittvr-driven  power- 
stat,  serving  a  d-c  rectifier.  Quality-proven  class  B 
insulation  and  MII’FKSIL*  cores  result  in  compact, 
lightweight  installation  that  completely  eliminates  the 
need  for  bulky ,  oil-immersed,  tap-changing  equipment. 


The  main  transformer  is  rated  73  kva,  2.30  volts 
delta  on  the  primary,  4,240  volts  wye  on  the  secondary. 
T  he  secondary  of  the  buck-boost  is  in  series  with  tht 
output  of  the  main  transformer,  and  the  powerstat 
acts  to  adjust  the  primary  voltage  on  the  buck-boost, 
so  that  stepless  control  of  the  entire  assembly  can  b« 
achieved  under  full  load  of  the  d-c  rectifier.  T'ht 
operator  stands  in  front  of  the  transmitter  itself,  and 
raises  or  lowers  the  voltage  by  means  of  pushbuttons, 
while  he  watches  the  d-c  plate  voltmeter  of  the  rectifier. 

1/  HIM  iMt  e  a  trmgh  IraHt/ormer  prohlem,  take  adtanluge 
of  tht  flic  Hit  in  of  Wntinghomit  for  ^mick,  practical  tolmtiom. 
Traniformers  ipecially  JnigneJ  for  all  types  of  electrical 
am!  electroHic  ciremitt,  at  utII  as  a  u  iilt  selection  of  ttami- 
ardizeJ  ilnigns  ,  .  .  produced  in  quantity  ,  .  .  with  quality. 
CjtH  your  nearhy  V'estinghouse  rrprnentatiie,  or  write 
K'ntinghouse  illectricC  orp.,  H.  <).  HoxUI<K  Hittshurgh  iO,  Ha. 

J  70S6S 
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TILT-UP 


IQUI^MINT  SLIDIS 


K»tnU*r  alidt*  mils  for  rack  or  CHtnnrt 
mounlinK  permit  complete  withdruwHl 
or  ina|>e<'tH>n  of  top  and  bottom  of  ap- 
paratua  chaaaw  1‘oaitive  .  .  .  aelf-lot  k- 
inK  E'ull  roller  tyjie  .  .  .  handle*  ecjuip- 
ment  up  to  50  lit*.  StalnU-m  atwl  for 


Try  RmmiT  for 
Sorvico-Tosfod 
’•Hard-to-Gof' 
Compononts 

»•  — r.  rr 


military  applicationK.  cadmium  plated 
cold  rolled  ate«‘l  or  bondenzed  cold  rolled 
ateel.  Nu  kel  plated  braaa  roller*,  roller 
itud*  in  alainleHH  or  copfier  flaahed  cold 
rolled  Bteel. 


■amlar  Caipawy  Ltd.  )K>I  Rryant  St.  San  PranciM*  K>.  CaRf. 


S^HCe /9/f  Pi 


ONiiis  I*  iiKTaoiics  >*D  nasties 


Mod*  rtghf  .  .  , 

Pricod  right  .  .  . 
by  ftpociolittt  in  ttoinlofttl 

Allf«i«fol  ftrit  for  ttock  tKtfr 
9*»«nt%  of  ifoiniofti  oiockino,  iof, 

••If  topping  wood  tcrowv,  nuta.  bolft. 
ptnt.  wotK#r«  ioclodtog  Gov«rn- 

mon9  ond  **AN  •*•<»  Prompt  doliv«ry 
o«  wofioM  tvpo«  of  PHiMtpt  l•<•»t•d  Hood 
Sir«w«  ond  ipocioU.  too 
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advanlaKe  in  thiokneaa  measure¬ 
ments  because  reactance  variation.* 
are  u.*ually  much  larKer  than  the 
accompanying  resistance  variations. 

The  bridge  circuit  is  energized 
by  a  500-kilocycle  o.scillator.  A 
(leak-reading  rectifier  circuit,  con¬ 
sisting  of  a  crystal  diode  in  series 
,  with  a  capacitor  and  resistor  in 
parallel,  is  connected  across  the 
prolie  coil.  The  d-c  voltage  appear¬ 
ing  across  the  capacitor  is  e.*.*en- 
tially  equal  to  the  peak  a-c  voltage 
drop  across  the  probe  coil  and.  since 
the  prolie  coil  current  is  determines! 
(irincipally  by  a  large  .series  resist¬ 
ance,  this  voltage  is  effectively  pro- 
[Kirtional  to  the  inductance  of  the 
I  (irobe  coil.  In  order  to  obtain  a  com- 
(lari.son  voltage  with  the  same 
sources  of  extraneous  variation  as 
the  prolie  voltage,  a  reference  coil 
is  arranged  in  a  similar  circuit  and 
fed  from  the  same  oscillator 
through  a  variable  resistance  which 
may  be  adjusted  to  wjualize  the  a-c 
voltage  drops  for  both  coils. 

Although  this  instrument  was  de- 
velo(H'd  at  the  National  Hureaii  of 
.Standards  primarily  for  the  meas¬ 
urement  of  the  thickness  of  ceramic 
1  coatings  on  turbine  blades  and  other 
high-temperature  (larts  of  aircraft 
'  (lower  plants,  it  should  lie  generally 
useful  for  thickness  determina- 
'  tions  of  paint,  plastic,  and  other 
i  non-conducting  films  on  aluminum, 
brass,  cop(ier,  stainless  steel,  and 
other  slightly  magnetic  or  nonmag¬ 
netic  metals. 


iilehaiid  Power  Resislors 

Hy  IlKRBitRT  I..  Kravss  and 
rnii.ip  K.  Driu  ng 

VafF* 

.\>u’  Haten,  Conn. 

In  the  ros.sTRllc'TlON  of  a  wide¬ 
band  power  amplifier  for  the  trans¬ 
mission  of  short  (lulses,  a  load  re¬ 
sistor  rated  at  .50<t  ohms  and  30 
watts  was  required.  The  desired 
resistor  was  to  have  constant  re¬ 
sistance  and  essentially  zero  react¬ 
ance  from  0  to  80  megacycles. 

The  characteristics  of  various 
ty(H's  of  commercially  available  re¬ 
sistors  were  measured  up  to  .50 
megacycles  to  determine  their  suit¬ 
ability  for  the  application,  and  none 
of  them  met  the  requirements.  The 
noninductive  tyiie  of  wire-wound 


Here’s  the  Helipot  Principle  thot  is  Revolutionizing 
Potentiometer  Control  in  Today’s  Electronic  Circuits 


THI  IICKMAN  MIIIPOT  ha*  Iha  tama  call  diaaiaCar,  ya< 
tivct  up  la  44"  (3600  )*  af  yalcniiaaialar  tllda  wira  caa> 
Iral -nearly  TWflVf  llmac  at  much  I 


CONVINTIONAl  40TINTI0MITIIS  have  a  call  diamalar 
af  ayyrailmalaly  IH"  an4  |KavMa  aniy  4"  (abawl  300  ) 
al  yalanllamatar  tll4a  wIra  caniral. 


multiple  Helipot  advantages 


KXTI'.NSIV'EI.Y  u«nd  on  prrrition  fircironir  rquipment 
during  ihc  war,  ihr  llrli|H>l  now  Iraing  widely  adopted 
l»y  maiiufa)  turrri  of  ipialily  eler'Ironir  equipment  to  increase  the 
arruraey,  eimvenience  and  utility  of  their  instruments. The  lleli|iot 
{lermits  mueh  finer  adjustment  of  rireuit*  an<l  greater  arcurary  in 
resistanee  control.  It  |>erinits  simplifying  rontrols  and  eliminating 
extra  knohs.  Its  low.t»n|ur  eherarteristies  (only  one  inch-ounce 
starting  tirrque*,  ninning  torque  eteii  less)  make  the  lieli|tot  ideal 
f<ir  iMiwer-siriven  o|ierations,  Serx'o  mechanisms,  etc. 

■drnf  one  of  the  most  imfiortani  HfliiMU  atlvanlagea  U  iti 
unu.iu<i//y  arriiratr  linearity.  I'he  lleli/Htl  toleranre  for  deviatutni 
from  true  linearity  if  narmallv  held  to  u  ithin  ^  0.j%,  uhile  pr«~ 
ci.sion  units  are  avnilahle  with  loleraiu  ef  held  to  0.1%,  .03%,  and 
even  letf  —  an  arruraiy  heretofore  obtainable  only  in  rttttly  and 
delii  ate  laboratory  a/i/mraluf. 

The  lleli|>nt  is  available  in  a  wide  range  of  types  and  resit* 
tanres  to  meet  the  requirements  of  many  applications,  and  itt 
versatile  ilesign  |>ermils  ready  adaptation  of  a  variety  of  s|ierial 
features,  as  may  lie  calle<l  for  in  meeting  new  problems  of  resit- 
taiice  contnd.  I.et  us  study  your  (Mitentiometer-rheostat  problem 
and  make  recommendations  on  the  application  of  Heli|Mit  advan* 
tages  to  your  equipment.  No  obligation  of  course.  U’rite  today. 


HtLIPOTS  ARE  AVAILABLE  IN  MANY  SIZES 


MODEL  A  \k«"s,  infs.rpi>ia(in<  10  brlleal  turni  aaeI  •  «li4#  «ur 
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floBi  1-  tu  islUUa 
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•bn.a 

MODEL  C  i  »a>*'.  with  3  briiral  tumit  ami  13^*  «li>le  «lrr.  (■a<^ 
4lia«3«4rr  !*«'.  in  rmaiai»rt>a  rrom  •  ohiu*  lo  ^u.0v«  i>hR>» 

MODEL  0  r  wftfU.  »  tb  twlirtf  turna  and  S34*  al.iW  «ir#.  ra^r 
<liam«t«r  asailablr  m  rvaiBtaiM-rw  fr<tni  iuo  tibnu  to  TCtO.iMHf  tthm- 

MODEL  E  3«  «att».  witb  Muna  ami  373*  wir*. 

<l.affl<*tf>r  )»  asOliabIc  with  r^la'aiM'*  'alue*  frtim  S'K)  <tltOia  to 
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rfMistor  was  eliminated  because  the 
residual  reactance  was  much  too 
high.  A  comiHisite  resistor  con¬ 
structed  from  a  numWr  of  2-watt 
carbon  resistors  in  a  series-parallel 
arrangement  was  found  to  have 
very  poor  characteristics.  Then  the 
carbon-film  ty;)e  of  high-freijuency 
resistor  such  as  the  IRC  type  MI’O 
was  tested  and  was  found  to  have 
au{>erior  characteristics.  If  such  a 
re.sistor  could  be  mounted  in  free 
space,  it  would  liehave  like  a  re¬ 
sistance  and  a  small  capacitance  in 
parallel,  and  would  have  good  char- 
acteri.stics  over  a  con.siderable 
range  of  fre«iuencies. 


Itmtnbulrd  Cajmrttnnce 


MIEMAN  PHOOIICIS  CO.,  INC. 

gHiiAOiirHia  ts.  p*. 

CAM!  AOOMfV  SOMTSCOSf 


ibaimmi  50*itv  tmtfuuM,  wiHi  ratpont* 
*3DI  from  DC  to  700KC,  ond  pwho 
rl|«  ol  0  35iii  Horiiosfol  cSonnoli  0.3v 
r4l/incK  wtili  r#*pofiiO  witKm  —  3DS  from  DC 
••  300KC,  ond  pull*  rito  of  I  Sp«.  Non-fro- 
eSa*^  T  dtMriimnolinp  oHonvotort  ond  gom 
CSS|rol>,  aridl  mlornol  COlibrollOn  of  troco 
lopoririro  or  Iriggor  limo  bolo, 
wttk  Krrooriioliort,  from  V5cp«  to  SOfCC.  wttfi 
^ttyrv  or  trtggor  TroCO  •rponttoo.  fiHor 
grg^  Kroort.  Mg  motol  tbiold  And  o  hoit  of 
OlkSr  foolwrot. 


WAIIRMAN  PRODUCTS  INClUOli 
S-IO-tORMIRAl  POCKITSCOPS 
S-II.A  INOUtTRIAl  POCRITSCOPS 
S-I4-A  NI-OAIM  POCRITSCOPS 
l-IS-A  TWIN  TURI  POCRnSCOPI 
l-RI-A  imiAS  TIMS  RASI 


Aho  RARSCOPIS,  IINIAR 
AMPilPlIRS,  R ATONIC TURIS 
atid  Pthor  ogolpiiioitf 


Wl.  M  A*. 
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Another  Wotarman  POCKET- 
fCOPE  conPrminglhg  obsoUscRnc* 
•f  convRnlionol  otcillotcopas. 
0iaract*riigd  by  wid*  band  am- 
plifler  fldalily  without  poaking  at 
giRlIatamaiing  portability. S-14-B 
yCKETSCOPE  it  ideal  for  labora- 
Igry  and  field  invettigation  of  tran¬ 
sient  tignalt,  aperiodic  pultet,  or 
tgcurrent  electrical  wave  forms. 


TUNGSTEN 

ond 

MOLYBDENUM 


GRID  WIRE 


In  the  practical  u.se  of  such  a 
resistor  in  an  amplifier  circuit  it 
would  inevitably  Ih'  mounted  in 
proximity  to  a  ground  plane  (metal 
chassis)  with  the  result  that  a  dis¬ 
tributed  ra|iacitance  between  the 
resistor  and  the  ground  plane  would 
lie  adiled  to  the  circuit.  I’nder  such 
conditions  the  characteristics  of 
the  distributed-constant  device  may 
Ik*  approximated  closely  by  an 
eipii valent  K-C  transmis.sion  line 
or  ladder  network.  The  principal 
effe<-t  of  the  added  capacitance  to 
ground  is  to  make  the  eipiivalent 
series  resistance  of  the  device  de- 
crea.se  more  rapidly  with  increasing 
fretjuency  than  it  does  when  the 
resistor  is  mounted  in  free  space. 

This  effect  is  shown  in  the  curves 
B,  and  ('  of  Fig.  1,  where  the 
series  resistance  and  reactance  of 
an  1R(3  tytie  MI’0-17  resistor  rated 
at  r>0()  ohms,  30  watts,  are  plotted 
against  friHjuency.  This  resistor  is 
approximately  10  inches  long  and 
14  inches  in  diameter. 

('iirve  .1  illustrates  the  case  of 
minimum  distributed  cap.acitance 


Made  to  meet  your 
specifications  .  .  . 
for  gold  content, 
diameter  and 
other  requirements. 


wr/fe  for  details  and 
list  of  products 


SIGMUND  COHN  CORP 

44  GOLD  ST  NEW  YORK 


FIG. I  n*ti«tanc*  and  r*ocianc«  char 
act«ristics  of  MPO  17  r«ftUtor 
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Copper  Allot  Bulletin 


REFOBTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER-BASE  ALLOYS 


Prepared  Each  Month  by  BRIDGEPORT  BRASS  COMPASY  HeadcjuarterM  tot  BRASS,  BROSZE  and  COPPER 


base  alloys  and  the  lead  facilitates 
both  machining  and  clean  piercing. 


ivpo«  <4  coRxiRl  t'onncctmT  for  uv  on  up  to  10.000 

u»ing  Tefitsn  M  th«>  dirlei  tru  Courte«y  Induttnol  ProduclB  C«<fit|MBnv.  Danbury,  Comi. 

Machined  Brass  Parts  Assembled 
into  High  FreqnencY  Connectors 


Transmission  and  reception  of  high 
and  ultra-high  frequencies  in  radio,  tel¬ 
evision  and  radar  work  necessitate 
matching  the  impedance  of  the  solder¬ 
less  connectors,  terminals  and  plugs  ac¬ 
curately  to  the  coaxial  cable  being  used. 

This  has  brought  work  on  these  parts 
into  the  precision  class  where  stability 
must  be  maintained  by  using  materials 
which  will  not  change  physically  or 
electrically  over  long  periods  of  time. 

For  this  reason,  as  well  as  the  ease 
of  fabricating,  joining  and  plating,  cop- 
)K-r  and  copper -base  alloys  are  used. 

Conductors  PcuoUel 
Coaxial  cable  is  made  up  of  two  con¬ 
ductors.  The  outside,  or  ground  side,  is 
generally  of  copper  mesh  in  the  form  of 
a  sleeve.  Running  inside,  parallel  to  and 
equi-distant  from  this  conductor,  is  a 
copfier  wire.  Separating  these  two  con¬ 
ductors  is  a  tubular  dielectric  substance 
When  a  sharp  radius  is  put  in  a  co¬ 
axial  cable,  the  dielectric  is  thinned  on 
the  outside  and  thickened  on  the  inside 
of  the  l>end.  Center  conductor  is  there¬ 
fore  closer  to  the  outside  conductor  at 
one  part  and  further  away  at  another, 
changing  the  electrical  characteristic. 

It  has  been  found  necessary  to  avoid 
such  conditions  by  using  precision  fit¬ 
tings  for  nght-angle.T  and  straight  con¬ 
nectors.  Each  fitting  is  patterned  after 
the  coaxial  cable  inasmuch  as  there  is 
an  inside  conductor  which  is  separated 
from  and  accurately  positioned  to  the 
outside  conductor  by  a  dielectric. 


Ports  Silver  Soldered 

The  right-angle  piece  is  made  up  of 
two  screw  machine  parts  which  are 
mitered  and  then  joiner!  with  silver  sol¬ 
der.  Brass  makes  this  a  comparatively 
simple  operation.  The  right-angle  cen¬ 
ter  conductor  is  turned,  then  cross  sU>ts 
are  milled  on  one  end  to  produce  a  pin 
jack  to  take  the  center  coiwluctor  of  the 
coaxial  cable.  After  all  parts  have  been 
plated  with  silver,  the  center  conductor 
IS  dropped  in  and  the  two  mitered 
pieces  of  Teflon  dielectric  are  slipped 
over  each  end.  These  pieces  are  turned 
and  drilled  in  a  screw  machine,  then 
mitered  with  a  milling  saw. 

Brass  also  was  selected  fur  its  ability 
to  withstand  normal  abuse  which  con¬ 
nectors  must  take.  Even  when  the  plate 
IS  chipped  or  wears  off,  it  resists  corro¬ 
sion  from  the  elements  for  exceptiun- 
ally  long  periods  of  time. 

If  you  have  problems  in  the  selec¬ 
tion  of  the  correct  copper-base  alloy  for 
your  product  or  in  the  fabrication  of 
these  alloys.  Bridgeport's  laboratory  b 
ready  to  give  you  valuable  techmoBl 


To  insure  that  the  center  conductor 
is  always  central  in  connectors  the 
parts  are  all  turned  concentrically  in 
screw  machines.  Free  machining  brass 
rod  is  used  for  all  parts  with  the  excep¬ 
tion  of  the  center  conductor  which  is 
phosphor  bronze  or  beryllium  copper 
txK'ause  of  the  latter's  spring  proper¬ 
ties  and  fatigue  resistance. 

Silvei  Plate  Increases  Condactivity 
Since  high  frequency  currents  travel 
on  the  outside  of  the  conductor,  the 
lower  conductivity  of  alloyed  copper  |  assistartce.  J 

highest  machinabll-  Rithl-ancl^  ronnmor  thowinx  romponml  parit  *1111  milrrvd  tvrtiom  b«fnr» 
..  /  II  ..  tilver  tuldunng  and  plating.  TaHrm  dialartnc  U  thown  at  bottom  Cuurtaay 

Ity  Of  all  the  copper-  Induttnal  Product*  Company.  Danbury,  Conn. 
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CoN  on  CNppord,  on  orgonitotion  ol 
•ngmooring  ond  production  cpociolittt, 
lor  prompt  Kolp  on  any  tub  otMmbly  or 
R  f  COtl  problom  For  o  no  obligation 
quototion,  mo»l  ipoct  and  drawings,  now, 
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INSTRUMENT  LABORATORY,  INC. 

I  125  Bank  Street  Cincinnati  14,  Ohio 
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F/ts  Your 

^Production  To  A  "Tf” 

Kcnvon  ‘  tv'-high  quality,  uniform 
transformers,  arc  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  "K"  has  been  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 
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to  ground.  To  obtain  curve  B  the 
reaistor  wa.-i  mounted  0.5-inch  from 
a  parallel  ground  plane;  whereas 
for  curve  C  the  resistor  was 
mounted  coaxially  in  a  3-inch  cop¬ 
per  cylinder.  The  unde.sirable 
effects  due  to  the  increased  capaci¬ 
tance  to  ground  are  clearly  shown 
in  P’ig.  1. 

Hiftiaturrg 

From  the  foregoing  data  the  con¬ 
clusion  may  be  reached  that  even  if 
a  resistor  had  ideal  characteristics 
in  free  space,  it  could  not  satisfy 
the  desired  requirements  because 
of  the  effect  of  nearby  ground 
planes.  However,  if  the  character¬ 
istics  of  such  a  resistor  were 
mea.sured  under  actual  operating 
conditions  (physical  arrangement), 
an  e<iualizer  network  could  be  de¬ 
signed,  when  theoretically  possible, 
to  be  connected  in  series  with  the 
resistor  to  give  lietter  overall  re¬ 
sults. 

.A  disadvantage  in  the  use  of  this 
piocedure  is  that  the  equalizer  can¬ 
not  l)e  designed  until  the  resistor 
has  been  mounted  and  tested  in  the 
position  where  it  is  to  be  used  be¬ 
cause  the  effect  of  the  capacitance 
to  ground  cannot  be  calculated  ac¬ 
curately.  Furthermore,  if  the 
power-dissipation  rating  of  the 
overall  network  must  be  the  same 
at  all  frequencies  in  the  range,  the 
equalizer  may  have  to  dissipate  an 
appreciable  jwrtion  of  the  total 
jMiwer  at  the  high  frequencies 
where  the  resistance  of  the  resistor 
has  decreased  considerably  below 
its  d-c  value.  The  equalizer  would 
then  have  to  contain  power  re¬ 
sistors,  and  the  behavior  would  be 
far  from  the  ideal.  Thus  it  is  ap¬ 
parent  that  the  use  of  equalizers 
would  be  practical  only  in  cases 
where  the  juiwer  dissipation  re¬ 
quirements  are  reduced  at  the 


FlC.  3  Dlitrlbut*d<onitaBl  rMlitoi  ap- 
proxlnat*  a  lossy  disloitlODUss  lins 
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hiKher  frequencies  so  that  low- 
wattaKe  carbon  resistors  can 
used  in  the  correcting  network. 

l>istnbutrd-(.'on$tant  Krtutor 


The  foregoing  considerations  led 
to  the  development  of  a  prototype 
wideband  re.sistor  that  would  in¬ 
clude  di.stributed  capacitance  to 
ground  a.s  a  design  parameter,  and 
require  no  etjualization.  The  design 
was  based  on  the  theory  of  the  dis¬ 
tortionless  transmission  line.  In 
such  a  line  where  R  is  the  series  re¬ 
sistance,  tr  the  shunt  conductance,  f, 
the  series  inductance,  and  C  is  the 
shunt  capacitance  per  unit  length, 
if  the  relationship  K  —  /,  C  is 
satisfieil,  the  characteristic  imjied- 
ance  t)ecome.' Z .  V  f-  ('  ~  R  ft- 
The  attenuation  factor  is  i  = 
\/R<i.  and  the  phase  f:u  tor  is  i  — 
>a\  IJ'.  Thus,  provided  that  R, 
Ij,  <i,  and  ('  are  not  frequency- 
deivendent,  the  input  impedance  to 
such  a  line  terminated  in  Z,  is  a 
pure  resistance  at  all  frequencies 
and  e<|ual  t<>  Z,  The  need  for 
terminating  in  Z  is  relieved  when 
the  attenuation  of  the  line  is  made 
high  enough,  l)ecause  then  a  mis¬ 
match  at  the  terminated  end  has 
little  effect  ujam  the  value  of  the 
input  imiH-dance. 

The  distributeil-constant  resistor 
shown  in  Fig.  2  is  a  lumped  net¬ 
work  *lesign«‘d  to  approximate  the 
Itehavior  of  a  lossy  distortionless 
line.  The  series  R  and  I,  are  pro- 
\  ided  by  a  coil  of  Tophet  A,  No.  3o 
resistance  wire,  wound  8  turns  per 
inch  on  a  1-inch  diameter  form 
w  ith  a  total  of  88  turns.  (The  wire 
size  was  determined  by  the  current 
rating  desired  and  the  total  length 
was  chosen  to  permit  the  di.ssipa- 
tion  of  2.'i  Watts  so  that  a  5-vvatt 
resistor  of  goo*l  characteristics 
could  be  used  for  the  termination.! 

The  shunt  conductance  was  pro¬ 
vider!  by  carbon  resistors  tapped 
to  the  coil  at  intervals  of  *>.5  turns. 
The  shunt  capacitance  consisted  of 
the  aggregate  of  the  capacitance  of 
the  series  coil  to  ground,  the  in¬ 
herent  shunt  capacitances  of  the 
shunt  resistors,  and  additional  ca¬ 
pacitances  added  to  give  the  rlesired 
characteristics.  The  circuit  was 
mountr'd  above  a  copper  ground 
plane  to  simulate  actual  operating 
conditions.  The  resulting  series 
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system  with  each 
vital  part,  such  as 
heating  element, 
easily  removable 
ond  reploce- 
In 

sizes,  from  SO 
watts  to 


htton  •  ••Im  Ilk*  tki«  nav 
ZKW  kaiKh  tKae*!  "laaikareaf"  w 
iMfll  fr«4«*acT  me«ctio«  kaalaf  .  .  . 
•■*•••  lim*  aae  im««t  la  tatfact  hare- 
talag,  kraiMit,  aaUarwn,  aaaaalwe 

aiaay  alkat  kaat  Iraatiaf  afaratieat 

Skapla  .  .  .  Eatr  la  Osanla  .  .  . 
teaaaaiKal  Slaa4afeiiatiea  al 
Uait  Maktt  Tina  Nt«  Law  fnca 

raawkla 


TEMPERATURE 

REGULATING 

STAND 


TMb  it  O  thermo-  ■■ 

Blotlcolly  con-  V 

trolUd  d«vic«  for  V 

thn  rngulofion  qI  « 

thn  t«fnp«rotur«  ' 

of  on  •l•clric  toid*fing 
iron.  Whnn  placed  on 
ond  connoctvd  to  this 
tfond,  iron  moy  b«  motn- 
toinod  of  working  t«m- 
ptroturo  or  through  od- 
juAtmonf  on  bottom  of 
stand  ot  low  or  worm 
tomporoturtf. 


rkn  camaact  wgacltoa  kaaltr  ta«t« 
laaca,  r*l  earlonat  witk  kifk  aHicMacv 
Oaa'alai  Iraai  2Z0  toIi  liaa  Caatplala 
vitk  faal  iwiick  aad  aaa  kaalwt  call 
nM^a  la  catlaaMr't  ra^airaaitaK.  Saarf 
taaialat  al  wark  waaltd  Wt  will  ad 
«i«a  liait  rrcla  raqairad  lar  yoar  ^r- 
iKalar  iak  Catl,  coaialala.  aaly  WSO 
laiaMdMit  dali*anp  Iroai  tiock 


Sciaalilic  (laclrK  llacIroaK  Haaltri 
■ra  aiadt  la  lk«  lollowiaf  raa^a  al 
fowtr;  I  2  Jlv  S  7W  I0  I2S  IS  II  25 
«0  M  10  100  2S0KW 


Di<wiaa  al 


107  Moarea  Si  ,  Garliald,  N  J 
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Some  “Moral  Insurance”  here  might  have  avoided  a  serious  accident 


Safi-ly  laws  prevent  many  aeeidenis  — hut  they  ean't  cover  every  hazard 
an  imiividiial  plant. 


Accident  prevention  which  goes  beyond  the  law  is  an  unwritten  responsi' 
hility  «d  every  employer.  It  is  his  “Moral  Insuranec”  for  his  employee- 
welfare. 


I  he  premiums  for  “.Moral  Insurance”  are  not  high.  They  do  not  have  to 
lie  [laid  for  in  fancy  safety  gadgets.  Their  cost  is  simply  the  institution  of 
common  sense  safety  regulations  roveting  all  local  hazards— enforced  by 
employee  committees  with  the  full  support  of  management. 


DON'T  FDlUiKT— TIIK  I.IFK  YOU  SAVK  MAY  HK  YOUR  OWN 


Published  In  the  public  Interest  by. 
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thi  iiiction  art 


Waccur/^^ 


To  moke  tkit  oil  buiner 
port  EASY  FLO  45  loint  cn 
inner  tfeol  tube  ond  on 
outer  copper  tube  to 
brou  forginq  at  Ictr.  i 
loth  lointT  ore  'nd'JC  A 
tion  broied  timu! 
toneoutly,  two  o; 
tcmblici  ot  0  time  in 
38  Mcondt  / 


rntoufHCT  m  MC 


FIG.  3  Roeleiaoce  and  reactance 
cbaracterieUce 


renistanct*  and  reactance  character- 
iaticM  fur  various  values  of  shunt 
capacitance  are  shown  in  Fig.  S. 
Althoutfh  the  results  are  not  per¬ 
fect,  they  approach  the  ideal  much 
more  closely  than  the  uncomjien- 
sated  carl>on-film  resistor  did,  and 
indicate  that  the  method  of  desiKn 
is  inherently  sound. 

To  make  the  device  practical  it 
should  Ih*  develo|H>d  in  coaxial  form 
in  such  a  way  that  no  lumpeil 
capacitaru'*-  or  conductance  are  re- 
i|inred.  .\  tapered  con.st  ruction 
ma>  lie  found  desiralile. 


d  ll  ha\  aIwa\\  been  our 
Aim  III  help  user  of 

P  our  l  ASS'-ilO  ard  Ml 

i  K)S  allow  nel  ibe  fullcsi 

hcnitit  of  I’lc  s''ff.i|  and 
low  list  tlu’s'  lin,-Cim- 
pcraiurc  silstr  hra.'ln^  al- 
lovs  hrinK  lo  nuial  |oin- 
^  in>!.  So,  follow  up  IS 

rouonc  —  and  scrv  often 
our  held  men  an  able  lo 
lome  up  with  ions  ruiiise 
*  sunnestions 

tor  example  a  user  was  dome  the  abuse 
tob  w ith  two  rums  ot  1  MO  1  I  I  ( ) 

wire,  one  lor  cash  |oini  and  he  was  (ht- 
feitls  happs  with  results.  On  a  routine 
sirs  lie  call  our  man  tell  that  more  alios 
was  beitm  used  than  was  netded  Si  he 
pit  some  of  the  parts  and  sent  them  bails 
lo  our  nseanh  lab.  There  it  was  found 
that  rinKs  of  1/S3'  and  ^/M~  wire  for  the 
steel  and  lopper  tubes  respeitisels,  wire 
ample  The  sasin^  m  tost  from  this  little 
reduiiion  in  the  si/e  of  alios  wire  has  sime 
mounirii  lo  suable  protuiriions. 


I,ii]iiiil- \ir  (.oiilrol 

A  iMyi  K  MKA.Ns  for  controllinjr  the 
Icscl  111  .such  mafi-rial.s  as  lii|uid  air 
and  lii|uid  nitrov,'fn  is  illustrated  in 
Fi).'  1.  The  circuit  employs  two 

cnld-i'athode  thyratrons  which  ojier- 
ate  directly  on  a-c  line  Voltaire.  The 
controllinv'  elements,  which  are 
filaied  at  the  maximum  and  mini¬ 
mum  limit  levels  within  the  con¬ 
tainer,  are  standard  cjirlnm  re¬ 
sistors  T'heir  neirative  tempera¬ 
ture  coetficients  are  such  that  when 


For  Inverting  D.C.  to  A.C. 

gp>fp*4^  A  C  Io4«ot,  Tpipw 
k  SpH.  Aopltfipev  Ad^pbt  SytFpPki.  omrI  ia4*« 

tp«8  IpMipwiti  frppk  D  C  VeDpppi  i*  Vpib-  ^ 

cIpR,  yppv  TrpMH.  HoPPt  0«b4 

l>  0  C  OnWicH 


CAN  YOUR  BRAZING 
COSTS  BE  CUT? 


loaac 


\X  e  II  be  Kl^d  to  send  a  held  enKinecr  lo 
Hise  sou  the  answer— w ithoul  obimaiini: 
sou  in  ans  was  Just  write  or  sail  and  sas 
when. 

For  the  fans  about  these  alios s  in  print, 
write  today  lor  Bulletins  12- A  and  IS. 


j  loaooo. 


.100.000 


?V)X)00| 


NIW  Dl  signs' 
IW  LITItATWOi 


UPPER 


s'CmU  am  io  'll 
LlOUIO  NiTROOtS  j| 

OROiNAR* 

60.000  .-V  V 

,  AMBON  Rf 


FIG.  1  Circuit  diaqram  ol  low  lemporo- 
lur*  liquid  l•e•l  control 
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LOW  FREQUENCY 

PULSE  PHENOMENA 


THE  ELECTRON  ART 


(contiNttrd) 


immersed  in  the  180-degree  lii|- 
uids  their  resistance  changes  by 
a  factor  of  1.7  from  their  room- 
temperature  value.  This  change  is 
sufficient  to  cause  conduction  of  the 
thyratrons,  which  operate  a  relay 
to  either  turn  the  solenoid  intake 
valve  otf  or  on. 

The  above  circuit  was  descril*ed 
by  Mark  S.  Fred  and  F'verett  tl. 
Rauh,  of  the  Argonne  National 
Laboratories,  in  the  March.  1950, 
issue  of  The  lievinr  of  Srienfifir 
/rutrumenfs. 


SmntHivHy — Smv/ cm 
maximum 


•  Sw—pt — .3  s*c/cm 
fo  3  ^s«c/cin 


Typ«  512  Otcilioscop* 


SURVEY  OF  NEW  TECHNIQUES 


Accurate  observation  and  measurement  of  slowly  recurring  phenomena  is 
difficult,  if  not  impossible,  by  conventional  oscilloscopic  techniques.  The 
Tektronix  Type  512  Cathode  Roy  Oscilloscope,  combining  as  it  does  direct- 
coupled  amplifiers,  slow  sweeps  and  high  accuracy,  is  recognized  by  a  con¬ 
stantly  iiKreasing  number  of  researchers  as  being  an  indispensable  laboratory 
tool  New  and  fruitful  approaches  to  the  problems  encountered  in  research 
are  permitted  by  these  features.  $950.00  f  o  b.  Portland,  Oregon. 


I’HOTOf.RAPits  of  the  pattern  of 
sound  waves  have  been  made  re¬ 
cently  by  means  of  a  new  technique 
deve'oped  at  Hell  Telephone  I.4ibor- 
atories. 

Kquipment  consists  of  a  tiny 
microphone  and  a  neon  lamp, 
mounted  on  a  swinging  beam  which 
scans  the  wave  field.  As  the  lH*am 


SUPPLEMENTARY 

SENSITIVITY 


•  Noise  Level — Wpv 

peak-to-peak,  max. 


moves  through  the  field,  a  clear 
picture  of  the  .sound  radiation  is 
built  up  by  scanning. 

Wkak  Kahiation,  which  is  pre.sent 
in  any  l<K-ation,  is  often  sufficient  to 
cau.se  erroneous  results  when  de¬ 
termining  an  object’s  radioactivity 
by  means  of  a  (jeiger  counter.  By 
using  two  such  counters,  one  of 
which  is  shielded  from  the  radia- 
titin  of  the  object  under  test,  the 
radiiUictivity  of  the  object  only  can 
l)e  determined  by  mathematical 
computation. 


Typ«  122  Pre-Amplifier 


The  Tektronix  Type  122  Pre-Amplifier  has  been  designed  ai  on  accessory  to 
the  Type  512  Oscilloscope,  for  use  in  the  biophysical,  geophysical  and  other 
fields  requiring  additional  sensitivity  below  40  kc.  At  maximum  gain,  a  5  pv 
signal  will  produce  a  1  cm  deflection  on  the  oscilloscope.  Use  of  the  differ¬ 
ential  input  gives  a  rejection  ratio  of  90  db  for  unwanted  signals.  A  maximum 
of  20  V  (peak-to-peak)  is  available  at  the  cathode  follower  output.  Multi- 
position  switches  permit  separate  control  of  both  ends  of  the  pau  band. 
Battery  operated  for  minimum  noise  level.  $85.00  f.o.b.  Portland,  Oregon. 


WrUv  lo4er  ter  4tia4»4  tpetHkWitm  el  Type  SI2, 
Type  122,  ee4  elMr  Teklreeix  matrvmeeH. 


Nkw  .MtXTlPt.itR  P1I(»T0TI  HE  devel¬ 
oped  by  RC.A  for  u.se  in  .scintillation 
counters  can  count  radioactive  par- 
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SMALL 


PARTS 


Cost  less  when  made  by 

MUITI-SWAGE 

The  economy  way  to  get 
a  million  small  ports 
k  similar  to  these  — 


I  xjmine  ihr  tuhutir  and  solid  metal  pans  shown 
here  twice  sire  If  you  use  anyshiOK  similar  ...  in 
t|iianitiirs  of  oser  a  million  .  .  .  important  sasings 
sail  Ih:  yours.  Send  us  the  part  and  specs.  Our  tjuo- 
taiion  will  show  why  the  Head  Chain  Company's 
Ml  1. 1  l•S^X  .MiE  I’riK'ess  has  long  been  know  n  as 
the  most  economical  method  of  making  electronic 
tube  contact  pins,  terminals,  jacks  and  sleeses. 
And,  why  more  and  more  users  of  mechanical 

Bpans  (up  to  dia.  and  to  2*  length)  em¬ 
ploy  our  facilities.  ^X'KITE  for  Data  Bulletin. 

TM  KAO  CHAIN  MANUFAaUMNG  CO., 

T>  Mi'k  ss  MOUMTSIM  SeOVI  IT.,  SeiSSieOIT  f.  CONN. 


COMPLETE 


TESTING 


TO  MILITARY 
SPECIFICATIONS 

•  INVIRONMENTAL 
e  CLIMATIC 

•  ELECTRONIC 

•  PNEUMATIC 

•  HYDRAULIC 

•  METALLURGICAL 


-thflt  a  PILOT  LIGHT 

CAN  IMPROVE  YOUR  PRODUCT 

....  add  off  faction  safety  —  service  ? 


—  whof  lamp  to  use 

—  how  to  use  it 

—  what  it  will  do 

—  who!  it  will  cost 


THIS  KAY  IE  THE  ONE  / 

Designed  tor  low  cost  NE>51  Neon  / 

•  Built-in  Resistor  e  Patented 

•  U/L  Listed  •  Rugged 
Cotologue  Number  521308  —  997 

for  110  or  220  volts.  ■ 

SAKPIES  UJJ 

for  dotign  purposi 
NO  CHARGE 

ucwi 

/ft  pf;  MAN0BCX)N  OF  PaOT  LIGHTS." 

Write  us  on  your  design  problems.  I  | 

The  DI.4L  LIGHT  COllfPAlVY  of  AMERICA 

Foremost  Manufarturer  of  Pilot  Lights. 

VOO  BKOAOWAY,  NEW  YORK  3.  N.  Y.  TELEPHONE  SPRING  7-1300 


Anfest,  1950— ELECTRONICS 


For  Proof  Beyond  Compare 


RUBYFLUID 

Soldering  Flux 
Send  for  Ruby's  $1  Offer 

For  St  Ruby  will  sand  you  1  pint 
ol  liquid,  one  hall  pound  ol  poala 
aolderinq  flua  and  a  new  booklet  on 
'How  to  Soldet." 

Take  odvonloqe  ol  thia  oiler  now! 
Send  your  SI  today  to — 

RUBY  CHEMICAL  CO. 

59  McDOWELL  ST. 
COLUMBUS,  OHIO 


the  EliCTION  A(T 


tides  arriviiiK  less  than  a  humired- 
milliiinth  of  a  second  apart.  The 
new  type  5819  tulje  features  a  head- 
on  desijrn  with  a  photwathode  li 
inches  in  diameter,  Ki'injr  many 
times  the  sensitive  cathode  area  of 
previous  tulws.  S|>ectral  sensitiv¬ 
ity  is  hijfh  over  a  wider  ranjre.  from 
near-ultraviolet  to  orariKe.  In  this 
range  is  a  region  in  which  many 
organic  and  inorganic  phosphors 
respond  efficiently  to  radioactive 
emanations. 


when  you 
design 
TV  sets 


Toy  elkctric  trains  are  being  used 
to  carry  radioactive  materials  from 
one  room  to  another  in  the  Packard 
Radiation  I-aboratory  at  the  Cleve¬ 
land  Clinic  Hospital  in  Cleveland. 
Ohio.  The  train  shown  being  loaded 
makes  a  run  of  22  feet.  Over  a 


Mukt*  your  oasy  to  tiiiio.  Pul  tiu* 
roiitrol  kuohs  nlier**  the  iisrr  can 
muui|uilalc  tliciii  without  Htooping, 
^<|uattiii^  or  kiu'cliii^. 


RadioocliTS  chemIcaU  or*  carriad  b«- 
tw««n  room!  by  a  toy  •Icclrlc  train 


period  of  time,  by  relieving  hospital 
personnel  from  having  to  carry  the 
ray-emitting  materials  themselves, 
the  train  reduces  the  day's  exposure 
to  within  the  maximum  allowable 
limit. 


I W  these  s|t*‘4'ially  fievelo|(e4l  remote  ronirol 
Ilexihle  -hafts  to  rouple  the  tuning  elements 
to  their  control  knoltH.  Then  you  ran  put  the 
tuning  elenii-nts  nhere  they  shoiihl  git  f<»r  lu-st 
eireiiil  ettirieney  un«l  easy  ussemhiy,  firing 
anil  s«'r\ icing  anil  you're  free  to  place  the 
control  knohs  for  utmost  user  ronsenienee. 


Instantaneous  ob.servation  or  re¬ 
cording  of  sjiectral  intensity  as  a 
function  of  both  wavelength  and 
time  throughout  a  wide  spectral 
range  has  recently  l>een  accom¬ 
plished,  by  substituting  an  image 
orthicon  for  the  photographic  plate 
usually  used  with  a  spectrograph. 
Advantages  include  shorter  ex¬ 
posure  times  due  to  higher  .sensi¬ 
tivity,  sensitivity  to  the  near-in¬ 
frared  region,  and  exhibition  of  a 
cumulative  characteristic  with  im¬ 
proved  linearity  over  the  photo¬ 
graphic  plate  metho<l.  Output  ap¬ 
pears  on  an  oscilloscope  after  suit¬ 
able  video  amplification. 


Il  rttnlninn  Imuir  fnrln  and  data 
an  flt'xihle  shaft  selertian  and 
appliration.  Copy  »ent  on 
retfuest.  ff  rite  today. 


UWHITE 


!»«.  CO.  oivisiOM 

■Dirt  I  !•  lAIT  ««th  IT..  NIW  VOIR  l«,  N  V. . 
TliXllll  IHATTS  AND  ACCISSOIlCI 
MOlOfO  TEASTICI  flOOUCTI-MOlMO  IIIISTOIS 

fimgUuk  AAAA  SoAmpnOa* 
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NEW  PRODUCTS 

(coMtiiiitrtf  fre<M  p 


i 


i 


c»  I 


spacer!!  to  minimize  line  picku|i  an<l 
radiation  losses,  the  line  exhihit.s 
only  (l.r>-(lb  loss  per  ft  at  2W 
mo.  It  is  available  in  continuous 
lengths  up  to  500  ft. 


So  Simple  Anyone  Can 

ENGRAVE 

on  Plastic  and  Metal. 


..,■7 


fifir  hermem 


IWnUMfNT  KNOM 


•  Multiratio  Tracing  Arm. 
Engraves  more  than  15  sizes 
from  ONE  template. 

•  Covers  a  larger  engraving 
area  than  any  other  portable 
unit  of  its  kind. 

•  Ideal  for  any  lettering. 

S*nd  fw  tsohUl  Med*l  1M— 0«pl.  No  2* 


tWerld't  lorgvot  Manufaclurar 
•f  fertobl*  fngraving  Mochinat 


*  All  you  noed 


NEW  HERMES 


13-19  University  P1.^ 
New  York  3,  N.  Y. 


liuliK'laiirr 

Kmili  TRA.NSKdKMKR  to..  l.M.. 
1718-.’t<»  Weirfield  St..  Brooklyn  27. 
N.  Y.  The  .Nil.  1110  incremental 
inductance  bridire  is  designed  for 
accurate  testing  of  communication 
and  tv  components  under  load  con¬ 
ditions.  Impedance  ranjre  is  1  mb 
to  l.oiiii  henries  in  five  ranges. 
Kany'e  c  in  be  extended  to  10.000 
henries  throuy'h  the  u.se  of  an  ex¬ 
ternal  resistance.  Inductance  ac¬ 
curacy  is  within  •  1  percent 
throiis'h  the  fiO  to  1,000-cycle  ranire. 


for  complete  oscillographic  recording 


Tl««  1*0  l*A9  tlafkaafe  •9 

W«««  t«  <i»Mt  Ml*  •!  modern  rM««rcli  TK« 

NCW  typ*  i-0  ko«  mil  cspoOiiiti#*  ypsf  *• 

piK«A«m«A«  iwch  ••  ond  dynofvnc  tffom 

A  f«w  of  tN«  Mwctt  f*atvr«t  ar«: 

QUICK  CHANOf  TRANSMISSION  —  16  rvcofd  ip»*di  ov«r  rong*  of  1  20  1 
TUll  RtSlUfNT  MOUNTING  mok»i  potiibl*  w»»  of  twpor  wnsitiv*  golvo- 
no  !*>•*•«« 

Chart  TRAVEI  indicator  pfO«t<io»  <on««ntfowi  indicoiton  of  chort  mofton 
NlW  GAlVANOMfTfR  STAGE  toko*  oil  Hatfiowoy  galvonomofort  for 
rocordmg  mill*o«poro%  mKroompor**  ond  wo^tt 

NEW  RECORD  IENGTH  CONTtOl  ond  NUMRFRING  SYSTEM  for  long, 
tr»>«#bl#  fro#  »»rvKt 

Ail  tbo  otbo#  volwobN  cborocivntitc  of  tb*  S-R  or*  r«to«A*d 

InvotrtgoN  tbo  NlW  Typ«  S-O  ond  iH  I  TO  typ«a  of  gotwono«n«for». 

Wy4f#  lor  focArWcol  Oulfvtrn  20IA  G 


INSTRUMENT  COMPANY 

ibta  arn  STICIT*  DINVCR  10  COiOtilDO. 


Vi»l«Hi  1-K  I  uIm' 

.^YI.VANIA  KI.KCTRIC  I’RdPHTS  iNC.. 
.■)(K)  fifth  .\ve..  New  York  18.  X.  Y. 
The  new  Gt'H»>  miniature  video  in- 
lermediate-fre(|uency  ami)lifier  tul>e 
is  suited  for  applications  at  approx¬ 
imately  40  me  or  as  an  r-f  amplifier 
at  frtsjuencies  up  to  400  me.  It 
features  a  tran.sconduct.-ince  of 
6,200  umho.s;  input  capacitance  of 
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Puioshi  food  ot  ^tferton 
Chicago  30^,  tthnofi 


(cent  nu«4) 


6.S  nf;  output  capacitance  of  1.9 
lif :  and  t:rid-t(>-plate  capacitance  of 
0.020  Ajif  maximum.  Sejiarate  ba.^e 
pin.«  for  .-luppressor  jrrid  and  cath¬ 
ode  permit  flexible  circuit  applica¬ 
tion 


•  MORE  OUTPUT  .  .  .  LOWER  GEO.  STEVENS  machines  bought  U 

COSTS  .  .  .  from  SPEED  years  ago  are  still  operating  daily 

FEATURE.  Universal  motors  permit  at  full  capacity. 

voriable  speeds  without  changing  ,  MUCH  FASTER  CHANGING  OF 
belts  and  pulleys.  Coil  design  per-  SET-UPS  than  ony  other  general 

mitting,  speeds  as  high  as  7500  purpose  coil  winding  machine. 

RPM  are  not  uncommon.  Quickly  changed  gears  and  coots 

•  PORTABILITY.  Conveniently  car-  save  time  between  jobs. 

ried  from  place  to  ploce.  Mochines  ,  VERY  LOW  MAINTENANCE, 
come  mounted  on  boses  to  constitute  Replacement  ports  are  inexpensive, 
one  complete  unit.  replaced  in  minutes,  and  ore 

•  MUCH  LOWER  ORIGINAL  stocked  for  "some  day*'  shipment, 
COST.  The  some  investment  buys  thus  saving  valuable  production  time, 
more  GEO.  STEVENS  machines  than  ,  EASIEST  TO  OPERATE.  In  one 
ony  other  coil  winding  machines.  hour,  any  girl  con  learn  to  operate 

•  LONG  LIFE.  Most  of  the  original  o  GEO.  STEVENS  machine. 


Dark-Fare  Picture  Tubs* 

(iENKR/M.  i;Lt:*'TRir  Co.,  Syraiu.^e, 
N.  Y  The  IOKI’4  dark-face  jrla.-^.s 
rectansrular  picture  tube  provides 
suli’.cient  space  on  the  neck  of  the 
tulM-  to  mount  the  ion  trap.  fiHru.s 
coil  anil  deflection  yoke.  Useful 
pict  ire  area  is  approximately  140 
s(i  .n.  Anode  voltaKe  is  16,000 
volt.< ;  srrid  .So.  2  voltajre,  410  volts; 
and  negative  bias  value,  125  volts. 
.\  conventional  heater  supply  volt¬ 
age  of  6.2  volts  is  necessary  for  the 
tube  operation. 


Prii^icssive  universjl  wmdinx  machine,  Model  12^,  handles  space  wound  coils 
and  solenoids  up  to  H*  in  lenxth,  pio^ressivc  universal  coils  up  to  4'  in  lenxth  and 
i’  III  diameter,  universal  coils  up  to  m  width,  and  I  F.  coils.  Wire  sizes  ate 
from  2Ux44  x^uxe.  Cams  are  slocked  from  }'i«“lo  ^'in  decresments  of  kn”.  Sizes 
larxer  than  '•4'  or  less  than  'in'  decrtsnK-nis  are  made  upon  request  Head  lolail- 
slock  IS  oser  8”,  base  22“ 

Chanxe  x^ars  and  idler  forminx  the  pattern  are  enclosed  in  front.  Traverse 
rack  IS  driven  by  chanxe  xcars  and  idler  enclosed  in  back  of  the  head  The  traverse 
rack  has  a  mandrel  return  trank  and  a  stop  to  insure  return  to  identical  startinx 
position  l.arxe  hall  bearinss  on  head  stocic  spintlle  nivr  lonx  life  and  easy  run- 
ninx  ball  hcarinx  tailslock  with  sprinx  tension  lever  permits  quick  chanxe  of 
coil  forms. 

Motor  equipment.  —  *4  H  P  I’niversal  motor,  V  belt  driven,  double  spool 
carrier  tension  drrvice  with  oilite  hearinxs.  and  adjustable  tension  friction  brake 
for  chanxinx  windinx  tension  of  the  wire 

Dial  Counter  (Moslel  50  or  51)  with  6'  full  vision  cliKk  dial,  accurately 
rexisters  all  turns. 


Thai*  it  a  CfO  5TIVENS  mochin*  for  avry  ceil  windln« 
naad.  Mochinat  Htol  wind  ANY  kind  af  coil  ora  ovailobla 
for  laboratory  or  production  lino.  ,  .  .  Sand  in  o  tompla  of 
your  coil  or  o  print  to  datarmina  which  modal  bact  Att  yaur 
naadt.  Spacial  datignt  can  ba  mada  far  ipacial  applications. 
Writa  for  furthar  infarmation  taday. 


I  iiiscrwiil  Kriii^f* 

I*01.5TKs  HMC  UESEARCH  &  DEVELOP¬ 
MENT  (  o.,  Inc.,  2  12  Tillary  St., 
IJrooklyn  1.  .N*.  Y.  Tyite  650  univer- 
.<al  (li.vc-t-reaiiinyr  briilyre  permits 
accurate  d  -t-rmination  of  r-f  [Kiwer 
levels  over  a  wide  raiixe.  U  n'.ay  be 
u.sed  w.th  bolometer.s  havinjr  either 


4032  N«  lot«r«  k'to.,  Chico9«  90. 

iGlpli  K  t«i4 

IfU  W.  ftb  St..  Im  AAf«lM  h, 

•  f  Staff  «C« 

1213  W  3^4  St..  Cl«v#<o<»4  13.  Ohio 


ELECTRON  CS--A 


.thm  00001 


MlCtO  b*cirtn^. 


MOVING? 


l'N(*KOI  Nl)  hi'tirinfes.  v«i(iNf<iiic>r>  (or  nun)  usc'n,  (din 
hr  h«HJKhf  lor  lo«^  Ay  -i<  r4(h  H  >ou  an  pa>inK  (or 
CjKOI 'Ni)  (HariiiKS  nuki*  vun- >ou  Spi‘(i(>  ... 

TlUcn^  tfc«  GKOUND  miniotwr*  feaorinyt 


N*w  Hompthlr*  Ball  Bearings,  Inc. 

S  Mom  Str««t,  N«w  Hofn^ftKira 


Kot  (l#c»A.  highly  lini»had  1 
I  /  Cupucitv  highvf,  fr><t<on  l< 


»«rayt  <arh«r«  *h«  lood  <>  (0»rt»d. 

If  fh«  h*ort  ol  *h«  b*tirtng.  owt 


ho«  o  )TtAlOHT  OD  W 
W<it»  tA  i*»  hook 


hof  rAIAllfl  ».d9(  Al.th.n  0002' 
f»«OA*>al  *0  p«op*«  ohgnmant 


4u9u5»  1953  — electronics 


If  you  arc  moving  (or  have  moved),  tell 
us  about  it,  won't  you?  Your  monthly 
copies  of  ELECTRONICS  will  not  follow 
you  unless  we  have  your  new  address  im¬ 
mediately.  Make  sure  you  don't  miss  a 
single  important  issue  .  .  .  and  help  us 
make  the  correction  as  speedily  as  pos¬ 
sible  by  giving  us  your  old  address,  too 


330  w.  42nd  St 


CARTRIDGE 


If  /lV  (I  GROUND  boarinff? 


BKCAliSK 

a  (iKOl  NII  hall 
hearing  whether 
miniature  or 
full  size: 


.ft  ROUND  w.th.n  000025  25  m.ll.entht  .nch  .1  .t  %  o  MICRO 

bwur»ng  It  do«ft  fvyt  rwgw't*  ter<>ng  into  o  hooft<ng  to  ntoiig  it 
round  it  ft  ROUND  v»h«n  you  g«*  it 


ELECTRONICS 

CIRCULATION  DEPT. 


Standard  bUrb:  broBB  Bhaaih. 

Maximum  tomp^raturo  750*  F 

.273  lo  I.2tr*  diom«tor 

110  BOltB  350  RdltB 

All  bIbrb.  .122  or  lar^or  eon  bo 

bod  in  thro#  boat 

UaitB  .033"  or  larqor.  with  any 

typo  tormiaal. 

SPtCUL  UNITS 
TO  YOUN  SPtCIftCATIONSf 


MOTORS  (GENERATORS 


ELECTRIC  INDICATOR  CO 


VULCA 


TELEVISION  EQUIPMENT 

for  studio  •  laboratory  •  manufacturer 


Te/ev»uon  fngtnttri  end  coesuKentt  to  tl»e  netien's  ereet  tefeviven  fftof>eet 


TPaIaraa\ 

f  m  Sicetnottic-i 


100  METROPOLITAN  AVE. 
BROOKLYN  11,  NEW  YORK 


ELtCTRONICS  — Auyuit,  19S0 


positive  or  negative  temperature 
coefficients  and  with  operating  re¬ 
sistance  in  the  .'>0  to  250-ohm  range. 
A  ransre-.ielector  switch  provides  a 
choice  of  full-scale  deflection  for 
0.1.  1.  10  or  100  milliwatts. 


Mtw  piooucn 


A  lit'  Frequency  .Meter 

CKRTSCH  rROmcTS,  INC.,  11,  846 
Mississippi  Ave.,  Los  Angeles  25, 
<-’alif.  The  h'M-1  vhf  frequency 
meter  for  the  20  to  480-mc  range  is 
correct  to  0.005  percent  within  the 
temperature  range  of  32  to  120  F. 
It  is  operated  from  dry  batteries 
( included  within  the  carrying  ca.se) 
or  from  regulated  laboratory  power 
supply.  Provision  is  made  to  m(Klii- 


The  Power  Unit  15  odfutt' 
able  tor  varying  A  C  line 
conditiont  and  provides 
metering  tor  the  system  All 
power  requirements  tor  the 
C.-mero  Chain  are  provided 
from  this  unit 


Polarod's  Field  Camero 
Choin,  Model  CV-2,  is 
adaptoble  to  and  can  oper. 
ate  with  eiist.ng  equipment. 


Kle«‘lr<»Iylic  ('apucitor 

Gen  KRAI.  Ki.ectric  t'o.,  Schenec¬ 
tady  5,  N.  Y  Two  of  the  advantages 
of  the  new  l-af,  1.50-vo  t  d-c  her- 
metically-.sealed  Tantalytic  capaci¬ 
tor  are  a  size  reduction  up  to  90 
percent  of  that  retjuired  by  paper 
capacitors  and  the  promise  of  much 
longer  life  than  aluminum  electro¬ 
lytic  capacitors.  The  new  capacitor 
uses  tantalum  in  foil  form  together 
with  a  newly  developed  non-corro- 
.sive  electrolyte. 


FIELD  CAMERA 
CHAIN 

Model  CV-2 

OUTSTANDING  FEATURES 

1  Estremely  sensitivt  at  low  light  Itvtls 

2  Picturt  rtsolution  greater  than  SOO  lines. 

3  Four  lens  turret  with  synchronised  switching. 

4.  Electronic  View  Finder. 

5  Communication  Channel 

6  Portable  Camera  Control  Unit  meets  oil  require¬ 
ments  oi  programming  and  monitoring 

7  Portable  Power  Unit  odiustable  for  all  operating 
conditions  and  completely  metered 

WHERE  USED 

Polarod's  Model  CV-2.  Field  Televis.on  Camero  Cham  is 
used  both  indoors  ond  outdoors  for  picking  up  programs 
Eicellent  picture  quality  ond  resolution  are  obtoined  even 
under  difficult  and  unpredictable  lighting  conditions 


DESCRIPTION 


Polarod's  Television  Camera  Chain,  Model  CV-2,  consists  of: 

Field  Camera  Unit  Camero  Cable 

Comera  Central  Unit  Lent  Component 

Power  Unit  SO  mm,  tt.f 

Electronic  View  Finder  PO  mm,  tS.S 

Comoro  Tripod  13S  mm,  tS.O 

This  ruggedly  constructed  camera  chain  is  weotherised  for  all  possible  operating 
conditions 

Compactness  and  lightweight  suitcose  type  construction  of  the  component  ports 
insure  portability  The  camera  unit  is  supported  on  a  special  scanning  mount  and 
tripod  which  provides  excellent  maneuverability  in  covering  a  scene  over  a  wide  ongle. 
The  electronic  viewfinder  plugs  into  the  camera  and  is  detachable  from  it  A  removable 
four  lens  turret  with  interlocking  switches  provides  means  for  changing  scenes  rapidly 
without  circu.t  transients 

The  Camera  Unit  is  connected  to  the  portoble  Camero  Control  Unit  by  a  s.ngle 
speciol  camera  coble  The  Comera  Control  Unit  provides  the  maior  e-Inctrical  odiust- 
ments  of  tne  camera.  It  monitors  the  picture  and  waveform  of  the  output  signal  by 
means  of  a  built  in  oscilloscope  and  pKture  monitors. 


^ARRETT 


NlW  riOOUCT^ 


latf  the  carrier  at  approximately  30 
lierient  at  1,000  cycles. 


PRECISION 

STAMPINCS 

1  quickly... 

I  economically 


DIAMOND  G 

stampings 


A"* '  .lilt 


CUT  COSTS.. .TIME  I 
SAVE  EQUIPMENT  1 

Let  our  •‘know-how”  I 
and  modern  equip¬ 
ment  Mve  you  dollar* 
and  time  in  getting  J 
'metal  etampinge.  \ 
We  epecialiee  in  .ntiall  ' 
and  medium  *i*e  | 
I  etampinge  and  pro-  | 
duce  them  to  preciM  , 
epecihcatione  at  mini¬ 
mum  coat. 

COMniTI  IQUIfMINT 

Garrett  equipment  in¬ 
clude*  not  only  high 
•peed  preeee*  ol  all 
eize*.  but  complete 
equipment  for  6ni*h- 
ing,  heat  treating.  ' 
tapping,  welding  and 
,  plating  to  aeeure  you 
k  of  high  quality,  in- 
ieepeneive  precieion 
Netamping*. 

DiaMONO  O  SItVICI 

...deliver*  them  when 
you  need  them  .  .  . 

.  where  you  need  them. 


I\  .S>iir  (vfiieruliir 

Cknkrai  Ki.ki  trk'  Co.,  .Syracu.se, 
N.  ^  .  lyjK-  I‘(i-2-B  tv  .sync  jfencra- 
t<ir  provides  the  timing  for  all  tele¬ 
vision  .studio  eijuipment  and  .sends 
out  synchroriiziiiK  signals  .so  that 
rei-eivers  can  also  time  their  picture 
with  that  of  the  studio.  The  unit 
is  liiiilt  for  both  portable  and  studio 
applications  .All  timinp  and  count¬ 
ing  is  accomplished  by  nonadjust- 
able  binary  .scalers  which  are  pro¬ 
vided  as  pluK-in  units.  This  enables 
the  entire  counting  circuit  to  lie 
replaced  in  a  matter  of  .seconds  in 
ca.se  of  a  tube  or  component  failure. 
A  system  of  indicator  liKhts  pro- 
\iiles  a  continuous  check  of  the 
count-down  operation  and  jrives  im¬ 
mediate  indication  of  faulty  opera- 


Thij  improved  VEE-D  X 
Sectional  Tower  ii  ideally  suited 
for  all  communication  needs  for 
heights  up  to  140  feet.  It  has 
the  highest  iofety  factoi  of  any 
tower  in  its  pnea  c/oss  with 
rugged,  all  welded  construction 
diagonally  laced  with  angle 
iron  for  maximum  rigidity.  The 
tower  IS  available  in  10  and  20 
foot  sections  completely  assem 
bled  and  galvaniiad 


Safa  and  eosy  to  climb 
Vaiiabla  mounting  rOethods 
Self  supported  to  20  feet 


^  OTMIR  CAIRin  riODIKTS 
Lock  wa*hcr*  .  .  .  flat 
waaher*  .  .  .  spring 
stamping*  .  .  .  snap 
and  retainer  ring*  . , , 
hose  clamp*. 

Monutactwred  by  I 

GEORGE  K.GARRETTC«.,ln'J 

Phil*4*lgki*  34,  Ra  . 


Rigid,  strong  no  twisting 
High  wind  load  capacity 


loPOINtI  PIASCOMOID  COtP 
Conn 

ric.E'T  \<  lu!  n»t  to  hm*  .il  sp<  1 1 
VI  I  1)  \  MitltMl.l  ts  w  I  t..  ' 


.<11 AI  i,t  Rn.s.>.  .Mks;  ('o..  CulliiiKdalf, 
I’a  I  he  niiMlcI  ti'.i'l  portable  multi- 
puri>o.se  transmission  test  set,  in 
.1  Idition  to  nieasiirins'  the  electrical 
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TRANSRADIO  LTD 


CO»4T«llkCTO«  ft  TO  MM.  COVftl^MMINT 
I39A  CMOMWtil  AOAO  U>«»0«  fW7  ftWCiMtO 

C/m£S  rjuurspAp  lOftpoM 


STANOAIIO  RANCC 
1000  OHMS  U  f  MIGOHMS 


|40«(M|C 

I  Ty»IS 


l\m\  ELECTKOXII 


ff  ¥eftf  iomr  CaMacitaf9ce 


THE  LOWEST  EVER 


CAPACITANCE  OR 


ATTENUATION 


We  ore  speciolly  organized 
to  handle  direct  enquiries 
from  overseas  and  can  give 


/Mktfo/Art  Dfi/i^f^/es  OS  A 


Billed  in  Dollati  Settlement  by  your  check. 


•  INPUT:  105  to  125  VAC. 
50-60  cy 


'•OUTPUT  ^1:200  to  325 
i  Volts  DC  at  100  mo 
regulated 

•  OUTPUT  :t7i  6.3  Volts 

AC  CT  at  3A  unregu- 
^  lated 

•  RIPPLE  OUTPUT:  Less 

than  10  millivolts  rms 


For  comftlott  ififormolfon  writt 
for  Iwlittifi  El 


Transaction  as  simpta  as  any 


J^ORATORY 

'OWER  SUPPLIES 


oiK' spaced  oi^iculated 

R.F.  CABLES 


Ays/ OtMO  44^0 


An  S^.Whi  o  ICO  Moqchm  Roftis:or  Is  usod  as  tfao 
plato  load  rositlor  lor  iho  first  tub«  la  tho  D.C. 
ampllilor  In  this  instrumont  which  mooiuros  trory 
sma  1  D.C.  curToati  ond  ocltaqoft  ovor  an  oxtromo 
rang#  of  oolucs.  Tho  manulocturor.  Bockmon 
Ins'.rumonU  D.va«0!i  oi  Na.ional  Tochnlcol  Lobo 
roiorloft,  ftcys  of  tho  S.S.Whllo  Roslstor  "ll  hos 
boon  oory  ftatisiartory"  which  chocks  with  tho 
oxporlonco  of  many  othor  olectronic  oquipmoat 
moBuiacturors  who  uso  S.S.Whlto  Roslstors. 

I'hntu  i'ourtd  nf  Sntional  I’n-hnirnl  /.rt6of  aforir  ■. 

No  i*ainfit'na,  Calif. 
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SUPER  SENSITIVE  ULTROHMETER 


NICALLY  REGULATED 


ARE  USED  IN  THIS 


83  VARIATIONS 


Where  vibration  is  o  problem,  Birtcher 
Locking  TUBE  CLAMPS  offer  a  foolproof, 
proclicol  solution.  Recommertded  for  ^ 
types  of  tubes  ond  similar  plug-in  com- 
porsents. 

More  than  thre*  million  of  thoso 
clomps  in  uso. 


FREE  CATALOG 


Send  for  somples  of  Birtcher  stomlesi 
steet  tube  clomps  and  our  Stanford  coto- 
log  Innng  tube  bose  types,  recommended 
domp  desigm,  ond  price  list. 


WRITE  FOR  BULLETIN  4906 

It  gives  essential  data  about 
S.S.Whlte  Resislo.s  including  con- 
siruction.  characterisllcs.  dimen- 
sions.  etc.  Copy  with  price  list 
on  request. 


S.S.WHITE  RESISTORS 
are  oi  porticular  Interest  to  all 
who  need  resistors  that  have 
inherent  low  noise  level  ord 
good  stobilTy  in  all  cllr-rotes. 

HIGH  VALUf  RANGt 
to  to  I0.000,0«0  MEGOHMS 


TM  A  1 WMTB  MNTAt  MM.  Ca 


INDUSTRIAL 


-PIPT.  R  «•  IA(T  4a«b  Stu  Miw  tops  lA  N  l.mm 
IIIIIBII  SNAfTt  AMO  ACCISSOtliS 
MOiOtO  PtASTteS  PtOOUCTS-MOlOtO  MSItTO«S 

Dm y  /4mmi»a$  A44A  ymdtmMtU  goflMoTw 
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NtA  -  AlTfRNATOI  1 20  voitt, 
400  cyclat,  1  phoM,  4000  tPM, 
conlinwout  duty,  400  woHt  rotad 
output,  ovoroll  dimontiona— A^i" 
dto  ■  S',  woight  16  Ibt. 


OI4A5M-2-HVSTERESIS  SYN¬ 
CHRONOUS  MOTOR  1 1 S  velu, 
400  cycio*,  1  photo,  12000  RRM, 
tontinueut  duty.  W  HR  output, 
ovoroll  dimontiont  —  6^1*  dio  « 
SVit".  woifht  17  Ibt 


"  NEW 

fg^ioo 

FRAME 
MOTORS  AND 
ALTERNATORS 


*  MORE  POWER 

*  LESS  WEIGHT  &  VOLUME 

*  GREATER  ADAPTABILITY 


EASTERN  AIR  DEVICES.  INC. 


S8S  DEAN  .SIRdT 
BROOKLYN  17,  N 


pSboitfevproof 

V  /  : '  ''  Elecf  ricoJConnec^rs 


I'n.tviiiil.ililc  liliiWH  .!.<  w<-ll  JIH  t.tri'li-Hs  li,inilliii|;  i|uit>‘ 

■  >ll)-ii  «ul<|iM't  |Mirl.'<l<lf  tri<  il  connit  ti>r>  In  piinisliiiK'nt 
ax  l>.ul  ax  in  llw  x«  cn«-  ;n«  liirfil  .lUivi-  Wlnai  ihix  haina-ns 
inaiiv  apiMirrnllv  k.hhI  conn.x  lorx  >l•'l••l<>p  cracki'il  msula- 
Imn  Umim-  conlai'ts  or  fail  t-nlirclv 

MoI.IimI  dirii-tlv  to  »-al>l«-  xx  onr  piixt-  Ni-opmu-  units 
MINK.S  pliiKx  ur»>  .li-rk  pronf.  SliattiT-priMif  anil  W«*ar- 
ri-sistant  Simsi.sI  <'<in.xt  rtiil  ion  and  ri’silifiit  ruhlaT 
mount iiiK  III  pins  ami  xprinic  loxiiisl  xiHkfts  insure  x  lunK 
life  of  |M>sitivi‘  i-ontxi't  umiiT  adierse  conditions  .  .  and 

.MINE>i  famoiiK  Water-Seal  xutomatically  protects  con- 
mstions  Irom  moLsture,  dirt.  oil.  etc 

.4  aide  luricfi  o/  xi*-s.  iTiu/h's  and  pin  camhinations  ore 
aiaitahlt'  to  mi'rt  thr  /xirfiiWe  potit-r  nyuirrmints  of  TV, 
h  \f .  AM  or  PA  ('irtuiti  So  .T.-1 /.'Wi.if  .\talf  Plun  and 
.1.4  IMtP'JX  I  Femalf  mrptai  Ir  illuslrati-d 


MANUFACTURING  COMPANY 


rharActeriatica  of  telephone  lines 
and  equipment,  may  be  used  for 
efficiency  teats  on  ItK'al  and  common 
battery  telephone  lines  and  sets, 
carbtin  microphones,  receivers  and 
matrnetic  microphones,  and  to  teat 
capacitors,  jrenerattirs,  rinfrera,  in¬ 
sulation  resistance,  dia's  and  con- 


Sensilivilv  Rroorder 


'  PHOTRON  iNSTRl'MENT  Co.,  6516  I)e- 
troit  Ave.,  Cleveland  2,  Ohio.  The 
y  new  model  M  milliammeter  recorder 
with  a  full-.scale  ranjfe  of  0.001 
amiiere  at  1.5  volt.s  is  available  in 
S  1.  2  and  4  channels  with  a  wide 

raiiKe  of  fixed  chart  speerls.  It  may 
k  lie  used  as  a  portable  instrument 

I  and  is  readily  adaptable  to  panel 

mounting-  The  sin^de-channel  in¬ 
strument  measures  12  in.  hi>rh  x 
51  in.  wide  ■  11  in.  deep. 


ll-\  l<<x‘lili«‘r  (jirlridgo 

iNTtntNATIONAt,  REtTIE'IER  CORP., 
6809  S.  Victoria  Ave.,  Los  Angeles 
43,  Calif.,  has  developed  a  new  line 
of  h-v  selenium  rectifier  cartridges 
with  applications  for  radar,  sonar, 
oscilloscope,  photoflash  and  all  types 
of  h-v  power  supplies.  The  recti- 
!  tier  illustrated  is  rated  at  440  v  d-c 


impare 


VEAIS 


MigifiMring  and  d«v«lopin*nt  laborcHoria*. 


SIancOR 


for  resmtsl 


^reenUngraver  TRANSFORMERS 


mcReASio 

WSULATION 


BBTUR 

CORRRCTIOHS 


MotarioU  if  petting,  dipping  or  improg* 
noting  oil  typot  of  radio  components  or  ell 
kinds  of  oloctrical  units.  •  Tropicoliiod 
fwngws  proofing  waxes.  •  Wcrtovproofing 


finishes  for  wire  rackots.  •  Rubber  finishes. 

hi 

s  Inquiries  and  problems  invited  by  our 


Mfmmt  MIH«,  hM.  he*  beee  beewe  tar  Ut  eeeatWeOta  terrke  ene 
•ettarwHy  el  ereOiKl  *bK«  IMS. 


Soldor  Torrmnoh^ 
Scr  qw  T  •ewwsol  o  bov«^ 
forswl  Wtffi  $oM«r  T«r- 
miwol  b«to«r.  For  ovory 


Sfa  Mr<M  ftaoo*  ovory  roouirtthowri  No.  140, 
5-40  *cr«w«i  No.  141,  6*32  pcrowti  No.  142, 
S-32  tcrowsj  No.  150,  10-32  Kr«v»«i  Nok  151, 
12  32  Kiowsi  No.  152,  V4  3t  Krvwg, 

CoRotog  No.IT  ■itftOompMolfAO.Sgnd  for  yottrcopy. 


Howaid  B.  Jones  Division 
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(CMftMVtdl 


SOIDERIITE 


S-SECONO 

HEATING 


llrat>  ■n4  liuhl  ihr  new  250- 

wall  teller  >«>l<lrrinc  4»un  •iK'rdt  them 
alt.  (  hiftrt>«ha|»r4t  Kl4«IO-lll*  pro^ulra 
m«ire  Mildrring  area  for  fa«lrr  hral  Iran*- 
frr.  Mrw  **«»%rr<an«l-un(t«‘r**  terminal  (Ir^ign 
Ki%e«  hrarinK  arti«»n  lo  lip.  lour  teller 
<«un  il4»e*  clrliiale  or  hra%y  •«>l<lrrln|i 
wilh  r4|ual  rilirirnev*  luimparl  an<t  li||ht- 
weitflil.  it  icrU  into  llie  liichleftt  •poU. 

Ui'llrr  4•ull•  arlually  pay  for  ihem- 
»rl«e«  ill  a  few  moiilh*.  ra«t  5  Aerond 
liraliii|i  mean*  toi  time  hi*!.  Tri|ifier- 
•  wili  li  roiilrol  iiieaii*  n4»  current  waited 
—no  need  lo  iiiiidu|c  icun  lirlwren  joba. 
l*rrforu»rd  »p«ilh||Hl  and  longer  length 
lei  %oii  ire  Ine  pili  and  mirh  the  job 
willi  ea»e.  No  tillier  ftoldering  Und  oners 
so  III  a  11)1  I  i  ni  e*a  n  4I  -  m  oitey  •  ft  a%  i  n  g 
feature*.  Ilrtler  ^oiir  new  250«wall 
teller  l*iiii  from  «our  dislribulor  to- 
da%«  or  ««rile  for  litillrliii  ilireel. 


SOLDERING  GUIDE 

C#l  fOvt  <opy  ol  “SOlOtt- 

ING  TIPS  4wlly  illw*-  X,  \  ^ 

iro*ftd  20  pogft  booklet  o4 

pr<Ktt<ol  *o*dftoeg  ivg- 

gftiTKyfi  ^rKft  10c  o» 

y04K  diltobvIOf  I  O#  X 

0«dftr  diract. 


ELLER 

MANUFACTHIIN6  COMPANY 


S04  fcicli*r  Slr**f,  taiton,  Po. 


and  10  ma  d-c  with  a  i>«ak  current 
rating  of  120  mu  and  a  |)ea!c  in¬ 
verse  rating  of  1,.^>0  v.  VoltaRe 
drop  at  rated  load  is  about  25  v  and 
weijrht  is  0.5  ounce.  Cartridges  are 
available  in  either  phenolic,  ttlass 
or  hermetically-sealed  assemblies 
from  0.25  in.  to  1.25  in.  or  they 
can  l)e  built  to  si)ecifications  usinK 
either  the  half-wave  or  voltajre- 
doubler  circuit. 


Vibrulioti  .Mt‘usiir«‘iii«‘iit 


K|,KITR<)  rROOL'CTS  I  JtBt)RAT(>Rlti<. 
iNi'.,  4501  N.  UavenswcKHl  Ave., 
ChicaRo  40,  111.  Dynamic  or  static 
displacement  in  aircraft,  automo¬ 
tive  and  electrical  manufacturinR, 

^  in  ceramics,  in  the  railroad  and 
.  marine  fields  and  in  countless  in- 
dtistrial  lines  may  Ih*  measured 
with  the  Kk*ctro  Dynamic  Mi¬ 
crometer.  The  instrument  consists 
of  a  mechanical  micrometer  head 
with  sensinjf  unit  and  an  ele<’tronic 
cabinet  that  is  used  with  a  c-r 
oscilloRra|)h.  Calibrations  in  divi¬ 
sions  of  0.0001  inch  are  provided. 
The  o.scillojrraph  will  show  a  ilis- 
placement-vs-time  curve  on  the 
screen,  an  important  factor  for  ac¬ 
curate  measurement  of  acceleration 
and  other  phenomena.  Sensitivity 
is  iH|unl  to  1  jMTcent  of  total  dis- 
l>l!icement. 


.'stTvo  Ani|»lifit‘r 

TR.VNSHOII.  CoRP.,  107  (Irand  St., 
New  York  lit,  N.  V.  .X  new  ser\o 
amplifier  is  desiRnwi  to  drive  a  con¬ 
trol  motor  wound  for  plate-to-plate 
oi>eration.  It  operates  with  a  wiile 
\ariety  of  a-c  transmission  ele¬ 
ments  sinh  as  autosyns  and  both 
resistive  and  iiuiiictive  j>otentiom- 


NATIONAL 


•  P  roven 

•  Dependable 

•  Quality 


VERNIER  DIALS 
AND  MECHANISMS 

National’s  well  known  line  of 
dials  and  mechanisms  has  been 
aaepted  by  commercial  users  as 
well  as  individual  builders.  They 
are  available  with  the  popular 
vernier  mechanisms  having  a  5-1 
ratio.  These  mechanisms  are  also 
available  separately.  For  commer- 
dal  application,  the  dials  can  be 
supplied  with  special  markings  or 
with  blank  dial  scales.  Write  for 
details. 

Address  export  inquiries  to 
Export  Div.,  Dept.  E-840 
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Manufacturers  of  Thermoplastic  insul- 
oted  wire,  cables,  cord  sets  and  tubing 


NIW  peODUCTS 


etsT'.  In  carrier  frequency  Untps 
it  provide*  all  the  circuit.*  needed 
in  the  error  .■•itrnal  path.  A  four- 
pajre  folder  providinjf  details  is 
avai'ah'e  upon  retpiest. 


PHALO  HAS  III 

105°  C 

RATED  AMBIENT  TEMPERATURE 

(U.  L.  LABELED) 

THERMOPLASTIC  HOOK-UP, 
CONTROL  AND  FIXTURE  WIRE 

Sizes  16-26  AWG 


Ki,K<TIU)NU'  IN.STRI  MENT  CO.,  iNC., 
276  N’ewprirt  St.,  Hnniklyn  12,  .V,  Y. 
Mwlel  625K  tube  tester  kit  is  a 
modern  professional  laboratory  pre- 
ci.sion  instrument.  It  tests  conven¬ 
tional  receivinfr  and  tv  tubes,  in- 
cludinK:  4.  5,  6.  large  and  small  7, 
octal,  loctal,  loval,  VK  and  magic 
eye,  as  well  as  pilot  bulbs.  A  blank 
spare  socket  and  adapter  for  future 
new  tube.*  provide  protection 
against  obsole.scence. 


Current's  PHALO 
Favorite  1 
Conductor/^!  Cobi* 


lairp*  rit'liirt*  IiiIm* 

(iE.NKRAt,  Ki.kctric  t'o.,  Syracu.se, 
X.  Y..  has  develojied  a  21-inch  tv 
picture  tube  which  will  jiroduce  a 
direct-view  picture  almost  as  large 
as  the  daily  newspainr  page.  Be¬ 
sides  its  giant  size  the  tube  features 
a  dark  face-plate  which  improves 
contra.st  and  detail  and  an  alumi¬ 
num-backed  tluorescent  .screen 
which  increases  picture  brightness 
and  permits  oiH*ration  at  lower  volt¬ 
ages.  Illustrated  above  right  is  the 
new  tuU-  as  compared  with  the  8*- 


Your  Inquiry  Will  Receive 
Prompt  Attention! 


CONNER  Of 
COMMERCIAL  STREET 
WORCESTER,  MASS. 
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Nlw  PIOOUCTS 


in.  tube,  the  smallest  picture  tut)e 
manufactured  at  the  Park.  The  (riant 
tuire  will  be  in  limited  production 
by  the  fall. 


H.f.  DIRECT  READING 

WATTMETERS 

MOOIL  47 
TRini  RANGI 
WATTS 
0-100  WATTS 

0  soo  WATTS  mm  ^ 


«»4tlv  MM4  t«f  tGtfGtfy  work,  is  fvcHrUt  t*f  Gad  pfoduction 

•*4  by  MMft  •#  RqiMDflMMt  ft  flBR4  stotiM  •«<!  f»«l4  Min- 


ImI  p9—9,  and  ••  •  DC.  wttb  iH  %boch  iMOtHiUd  4^^*'  lAdtcvtin^ 

Ml«i,  If  i«  fwtR«dlf  b«Hlt  (•••  tr*tfblt-frM  MfYKR  Tb«  iMvtr  •bt«fbif»9  load  rtiiifOf 
M  aoii  radiafiof.  fbot  |K«vt«tiAf  fraatMUMoa  of  <iAvaiif«d  iifoalt  wbicfc  tuterfyr*  wifb  motso^o 
traffic  ••  cooMiiaaicatiaa  tafvkat 

rafQUiaCV  RANGI  :  M  U  M«  M<  iM  to  l.boe  input  CONNCCTOR:  rnplanBr  iHIrd  Mi«rUI  V 
M<  tif  aCMT'lM  c«abro(|tia  T»A<«i  lrui-4l»i«*lj  MotiM  tAuta  oiolUblv  lor 

MAHIMUM  IMOUT  OAWffa-  CMI  aatia  HO  If  BAd  HO  If  tfoblM,  OA«l  for  1%  r>Rl‘l 

■  oHiwva  laruT  r^wta  w  oBiia  t  A  •  fumiab*.!  Tnia  prtAtcloa  *  fmalo 

IMPIOANCI  »«  I  OHRIR  VflHlt  toM  Uftii  I  1  N  '  Input  muAM-ior.  to  ma  *  oitb  10  31  or 

ACCURACV  tti'MB  of  foil  M-al*  I’O  t)K  pl.a« 

Carfyiof  caMt  ideal  for  fiold  and  portoblo  Uiofi  uit  art  now  ovaiiobic  for  Model  47 

CAfALOG  fURNiSNfD  ON  RfQUfSr 


U«tiati<>ti  Tealing 
Tran  a  former 


STANIIARJ)  TRANSIXjRMER  CaKP., 
.‘5580  Klston  Ave.,  Chicajro  18,  111., 
has  annouiued  a  new  isolation  test- 
inir  tran.sformer  rated  at  HfiO  watts 
and  lartre  enough  to  handle  almost 
any  tv  or  radio  receiver  on  test.  It 
may  also  l)e  used  to  correct  a  hijrh 
or  low  line  voltajre.  Three  staiuluril 
receptacles  provide  output  voltajre 
of  10.>,  11. "i  and  12.‘),  with  117  vlls 
a-c  from  the  line. 


PECIALTY 

OFFERS 


Write  lor  FREE  CATALOG 

Tbit  catoloa  a'vot  comploto  tpocificotiont  ol 
78  lob  8>lf  bottonoi  of  indwtfriol  and  hord- 
to  aot  fypot. 

CUSTOM-MADE  BATTERIES 

Sottory  Spocificotton  Sboof  illuttrotod  m  cot- 
otoa  onoblot  you  to  got  any  tvpo  dry  bottory 
dotignod  and  modo  to  your  individual  ipac* 
ificationt  even  m  tmoH  quontitiaif 

SUPER  SERVICE 

Spaciolty  Battery  Company  ti  ipecioliy 
equipped  to  make  oil  lob  8<lt  Bottenat  FRESH 
for  ooeb  order  and  ibtp  immediately  Give 
your  cuttomert  tbit  valuable  tervice.  Write 
for  o  new  catalog  todoy. 


.Minialiirr  I'irkiip 
('.arlriilcrs 

Thk  .Astatu’  (orp.,  lonneaut. 
Ohio,  announces  a  new  development 
in  miniature-sized  crystal  phono- 
tfraph  pickup  curtridRes.  Four  mo¬ 
dels  in  the  series  are;  the  .AC-78 
which  has  a  3-mil  radius  stylus  tip, 
either  precious  metal  or  .sapphire, 
for  standard  78-r()m  reconls;  the 
.AC  (illustrated',  a  one-mil  stylus 
for  narrow-Rroove,  slow-speed  rec- 
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STANDARD  PRESSED  STEELCoTB 


39  YEARS  EXPiRltNCt 


"juit  like 
heinf  there' 


49"  —  30  Go. 
BENDING  BRAKES 


PoHabt*  Of  tioliooorv  btftdinf  bfOb«t 
tbo<  foim  a  1 '  t  (tonf*  in  90  fouf e 
miM  »(e«l  thcif  tn(if«  Itnffk  Modt 
in  two  iCvUt  (or  Oroi^Kl  btndmf  pi 
(or  combir^otion  boi  ond  pon  work 
ot  ««ll  o«  itrolfhl  btndinf  Combi- 
nolion  roller  btonny  btndmf  broliei 
—  inlifo  or  16,  14,  It.  90  eo#e* 
citiet  ^  or«  olfto  o«oilo1>lt 


WHITNEY  METAL  TOOL  CO. 
isoroibis  ST^  bOCKroiO,  lU. 


Tho  linoor  tl-27S  illustrot«d  it 
ono  of  o  sor.ot  ron9in9  from  l%*  to 
5*  in  diOMotor,  with  rosistonco  ran90t 
of  80  ohms  to  500,000  ohms. 

GAMEWEU  7ot«ntiomot«rs  or*  pro< 
citiofi  instrumonts  in  ovory  rospoct. 
Thoy  footvro  oatromoly  cloM  limits  in 
•loctricol  choro<t«rtstics  ond  mochon- 
icol  construction,  low  oloctricol  noiso. 
low  torquo.  and  lon9  lifo— for  in  orcoss 
of  1,000,000  cyclos  of  oporotion. 

AM  typ«s  will  oporatn  within  spoc* 
ifiod  limits  of  porformonco  at  tnmpnr- 
□turns  -35* C  to  +55’C..95%  rnlo- 
tivn  humidity  ot  oitttudns  up  to  50,000 
(••t.  Corrosion  rosistont  motnriols  orn 
usnd  throughout  and  oil  insuloting 
ports  orn  fungicidnd.  Our  potnntiom- 
etnrs  moot  ANT-19  spncificotions. 

W«  invitn  your  inquirins  and  will 
gtodly  study  and  quotn  on  spociol 
roquirnmnnts. 


ONE-PIECE 

SELF-LOCKING  NUTS 


The  FLEXLOC  is  one-piece,  all- 
metal  . .  has  ample  tensile  and 
long  life.  It  is  a  Stop  and  Lock- 
Nut  thot  can  be  reused  many 
times.  Its  "chuck-like",  resilient 
locking  segments  lock  the 
FLEXLOC  securely  in  any  posi¬ 
tion  on  a  threaded  member.  It 
positively  "won't  shake  loose", 
yet  can  be  removed  eosily  with 
a  wrench. 

Write  for  Catalog  619, 

it's  full  of  Information. 


Write  for  Bulletin  F-68, 


THE  GAMEWELL  COMPANY 


Newton  Upper  Falls  64,  Massachusetts 


^oniiormg  from  topo  whiln  rncording  •Inn 
fhon  0  1%  fluttor  *50  to  12,500  cydni  2 
db»fyll  50  db  tigno/  to  notin  ratio  •High 
spend  forward  ond  rnvtrsn  2500  feni  in 
60  sncs*(nstonfonnout  choicn  of  7.5'*  or  15** 
tope  spends  •  Handles  5'*,  7**  ond  10*^** 
reels  (66  minutes)  *411  controff  interlocked 
to  prevent  spilling  or  tearing  tope  •Write 
for  hglietin  ^103. 


Turn-on  ft. -candles— off  at  51 

fi. -candles— independent  of  time 
of  day  or  weather  conditions. 
Low  hrst  cost— neglisihle  mam- 
tenancc- 

5000  watts  contact  capacity. 
Over  20.000  in  use  for  tow  er  and 
street  lighting. 

Complete  details  asailahir  —  ask 
for  Bulletin  63505. 


model  r40l  -  Mechoniim  ond 
e*e<*r«ol  c^osiis  reedy  ter  <on»efe 
initeflo*>on 


osri  s  Ntt  COST 


associotes 


4917  W.  iefferton  Bewleverd. 
los  Angeles  16,  Colifernir 
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Hiti  riofiucn 


Who<«*«t  youi  pow*(  tub*  oP’ 
plu:aii«B  may  b«.  you  con.  In  ol- 
moil  ovory  com.  lind  on  Idoolly 
kullod  JOHNSON  lockol.  Tbit 
•ocliol  will  bairo  hlqh  tro^oncy 
iniulolion.  low  conlocl  roauHonc* 
and  will  hold  lha  luba  oacuialy 
Thaaa  ota  characlarlalica  ol  all 
JOHNSON  aockati 


JOHNSON  tockalt.  lurtharmora. 
ora  aosy  lo  uta.  Daalqn  la  auch 
lhal  mounlinq  la  timpla.  Iniula 
lion  and  apaclnq  aro  mora  than 
adaquola  ioi  volla^aa  InaoWad. 

Hlqh  Irtquancy  tuba  pariorinanca 
la  not  tmpalrad  by  tlray  capacity. 

Wrlla  lor  cataloq  971  which 
daocrlbci  tha  inott  complala  Una 
oi  Iranamlltinq  and  Induilrial 
tuba  tockalt  on  tha  markal. 

.  a  famous  name 
in  radio 


E.  F.  JOHNSON  COMPANY 

WASECA.  MINNESOTA 


THE'HOUISTON  MIUS,  INC. 

NORWOOD.  MASS. 

Nlur  rOIK  PNIlAOIlkNI*  chicao 

MKiio  luikrtl  l(\  Molh«toti  «  '*<>  \CM\  ckl  Icaidrr^lup  ami  rxjtrricmc  in 


■  hcMiJirf.  .iir  .ill  null!  itii  liinlj 
lilt  (vrii  on  Jiiili.iiiv  —  on  ilicin 
iIkv  look  t;<MMl  .111(1  u'Mc  .1  iiv'liil 

I>lll|IOM'  Hut  f('.llll('l\  (loll'l  (Mil 

<Nik  i^ihhI  on  irjiini’  ■  loth,  .mil 
uh.ii'.  inoir  tlirv  don't  Ih'Ioiii; 
riilii'i  I  lijiikt  to  inv  iinii|iic  fihii- 
Miil.nr.  I  Jill,  .dw.iw  lice  lioiii 
fr.ilhrrx  d(-t|>iir  ic|HMird  crJ«url'^  sir,  woik 

It  l,islri  ,ind  ilr.incr  wJirn  ton  ti  uoikiiiK  on 
Mil  to  Wt  Atr." 

'fiikoWiAM  rxircdt  jll  spci ilu  .itions 
i  I  ininutr  prifrdion  o(  ui  jic  —  in 
1  .mt|i.iirn(V  —  in  hrttcr  hlurpiints  — 

III  I  ni;er  lilc.  I  cm  MkroWiam  on 
ynir  duwmK  Uurd  Send  lor  >;rneioiij 
vjiiiplr 


rtiHh>  lui  iinIikio 


ords;  the  AC- AG  with  the  all- 
ifroove  .Atylus  tip  to  play  33J,  45 
and  78-rpm  records;  and  the  ACI), 
a  turnover  cartridge  with  dual 
needles  to  play  narrow-groove  rec¬ 
ord-  on  one  side  and  78  rpm  on  the 
other,  FrtHjuency  range  of  all  mo¬ 
del.-  is  from  .50  to  10,000  cps.  Out¬ 
put  at  approximately  1,0(MI  cp.«  is 
1.0  volt. 


Clsfillohoopt* 

KlKiKRTON.  GKKMKSHAUSl'iN,  & 
Grikk.  Inc.,  160  Brookline  ,Ave., 
Boston.  .Mass,  Tyjie  3112  o.scillo- 
scojH*  and  tyjie  3114  scope  camera 
are  designed  to  record  single  fast- 
triinsieiit  phenomena  and  jirovide 
writing  sjieetls  up  to  800  in.  pec 
u.sec.  .A  taji  switch  selects  a  1,  3. 
10,  30.  100  or  2(W)  in.-per-u.sec 

sweeji  with  the  lowest  speed  com¬ 
prising  a  plug-in.  changeable  unit. 
Sweeji  is  linear  within  1.0  percent 
over  a  3-in.  sjian.  A  built-in  GO-cy- 
cle  siijijily  provides  24,  18  and  12-kv 
stejis  of  accelerating  vo’tage. 


I  IlF  Ilikth-Mii  Trioile 

Radio  Corp.  ok  .Amkrk  a,  Harrison. 
N.  J.  The  5876  general-purpose, 


210  August.  J9S0— ELECTRONICS 

i 


SPECS 

YOU 


TEST 

HAVE 


Wte  tte 

auExt/ieiWi^. 


Refrigeration  Division 

TERRYVIllE  •  CONN 


rau  N(PPEIIUN  AVlNUt  YONKEItS  3.  NEW  YORK 


NEW  HIOOUCTS 


(cmmiriH) 


hiKh-mu  pi-ncil-type  triode  ia  de- 
Aitrned  for  use  in  grounded-Rrid  cir* 
cuitit.  As  an  unmodulated  claas-C 
r-f  amplifier  it  is  capable  of  giving 
a  useful  iK)wer  output  of  5  watta 
at  500  me.  As  an  unminlulated 
class-C  oscillator  it  can  deliver  a 
useful  power  output  of  3  watts  at 
500  me  and  750  mw  at  1,700  me. 


For  extraordinary 
elertrUal  performante 


If  complicated  USAF  Specs  or 
other  Government  Test  Specifi¬ 
cations  have  got  you  stymied. 
Bowser  con  put  you  in  trim. 
Bowser  Chambers  for  testing 
equipment  under  simulated  en¬ 
vironmental  conditions  meet  all 
Govt.  Test  Specs,  and  some 
Bowser  Units,  like  the  Labora¬ 
tory  Units,  provide  facilities  for 
testing  under  several  conditions 
such  as  High  or  Low  Tempera¬ 
ture,  High  Altitude,  Relative  Hu¬ 
midity,  etc.  Bowser  Units  are 
custom  built  to  meet  individual 
testing,  storage  and  processing 
requirements. 


Soiiml-l,**vel  Mfler 

IlKKMAN  HOSMKR  SCOTT,  INC.,  385 
Putnam  Ave.,  t’ambridge  39,  Maa.s. 
Indfxir  and  outdoor  acou.atics,  ma¬ 
chinery  noise  and  hearing  require- 
ment.s  are  ((uickly  and  accurately 
measured  with  the  type  410-A  min¬ 
iature  sound-level  meter.  U.sing 
subminiature  tubes  and  hearing-aid 
batteries,  it  weighs  slightly  over  2 
lb  and  covers  the  range  from  34 
to  140  db  almve  the  .standard  ASA 
weighting  characteristic.s  which 
duplicate  the  ear  response  at  vari¬ 
ous  loudness  level.s.  Batteries  have 
a  normal  o|»erating  life  of  50  hours. 


IN  BRUSHES 


for  high  curront 
donsHy 


Why  den't  yoo  Mpholii*  en  Bowtor's 
•xprricnc*  In  building  Tndlng  ngui^ 
munf  of  off  binds?  Wrirn  NOW. 


low  oloctrlcol  nolM 


*  solf-lubrlcoHoti 


\  IN  CONTACTS 


for  tow  rotUtOflCt 


non-woldlfi0 

choroctor 


S«fi4  NW  fro«  iwforivwofiofi  on  iowtor 
wivifowiwwwtal  Mfiiwlotifio  oiitft. 


Nom«. 


CopiMT-Oxiile  RerlifiETs 

Bradley  LABORATORit:s.  Inc.,  82 
Meadow  St.,  New  Haven,  Conn. 
.Mislel  rX3  hermetically-sealed  cop- 
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Colli  koading 
waatlio 


way  to 
make  tkis 


n 

\ 

riAITlC  RART 

1 

•Ulill  RAO 

I  hi\  refrigerdtur  lid  %v;rew  »mg/u 
hive  been  made  bv  other  metht*ds. 
V^  lth  told  heading,  hoiaever,  in  the 
handt  o(  Scovill  engineers,  toolmak¬ 
ers  and  operators,  this  special  piart  is 
produced  in  one  piece,  to  close  toler¬ 
ances.  vsith  a  better  tinish  and  greater 
:  strength,  at  lower  cost 

C  old  heading  ma>  open  new  possi¬ 
bilities  lor  sou  to  sase  money,  speed 
piodiiction  and  improse  your  prod- 
;iict  It's  worth  a  try  .Send  your 
sample  or  blueprint  tor  further  in- 
lormation 

Um  •!  C*M  NaarflMf" 

—  Wvll«lli>  N*.  1  d*Mrik«t 
tli«  and 

llinitatiant  af  tIkU  aeacats 
far  Hia  dasif  aar.  It's 
fraa  lar  tlta  athia^. 


aawiiai  raiHa  lan  ■ttmaii  taaaa 
tcaia  aMlKaiai  C*  aatnaa  14  C4ai. 


NfW  riOOUCTS  Icaatiaaad, 

per-oxide  rectiflera  are  available  for 
conventional  bridge,  center  tap, 
half-wave  circuits  or  as  balanced 
and  matched  units  for  modulator.s 
and  related  erjuipment.  They  are 
rated  up  to  6  volts  a-c  and  5  ma  d-c; 
and  supplied  with  four  tinned  leads. 
The  sealed  container  is  11  16  in. 
wide  X  9/16  in.  high  x  i  in.  deep. 


form  to  form 

THEY’RE  UNIFORM 

0  n  \ 

r  ■  ,  \  \  ^ 


fl-K  I'uIUtii  Trar«*r 

Hiibkrt  .a  \Vatkr.<.  Isc.,  4  ('.ordon 
.'St..  Waltham  .■<4.  .Mass.,  announces  | 
the  t)sci  lo-Tracer,  an  optical  siiiier- 
liositioning  device  that  tiermit.s 
tracing  of  c-r  patterns  of  a  rejieti- 
tive  nature  directly  on  graph  pata-r. 
I’se  of  the  unit  for  viewing  oscillo¬ 
grams  increases  accuracy  by  elimi¬ 
nation  of  (larallax  caused  by  curved- 
face  c-r  tubes  and  Hat  I'alibrated 
scales.  The  projected  pattern  is  ex¬ 
actly  the  size  of  the  original  trace. 


Monti,  lotf  N  J 
lo%  Angoio%  • 


."sly  Ilia  .\aa«Mllllly 

Cknfr.ai.  KI-KiTRIC  Co.,  Syracuse, 
N.  Y.,  has  intriMluced  a  modified 
ri'i'laceable  stylus  assembly  for  use 
with  its  variable  reluctance  phono¬ 
graph  cartridge.  The  new  design, 
in  which  the  horizontal  stvlus  arm 


Dir  tormrd  under  heol  ond  prcfuire, 
rock  Prrcition  Paper  Tube  is  tMoclly 
the  tome  or  e»ery  other  Precision  Poper 
Tube  thot  11  made  to  the  tame  specifi- 
cotioni  This  torm  to  form  uniforinity 
helps  ossure  more  accurately  wound 
coils  Moreover,  Precision  Poper  Tubes 
are  made  of  finesf  dielectric  Kro'ft,  Fish 
Paper,  Cellulose  Acetete  or  combina¬ 
tions  Better  heat  dissipation,  preater 
moisture  resistance,  and  liqhter  weiqht 
ore  the  results 

Let  us  make  up  a  FREE  sample  for  you* 

We  moke  Precision  Poper  Tubes  pre¬ 
cisely  to  your  specifications  Any  length, 
any  sue,  any  shape  round,  square, 
oval,  rectangular 

Write  today  fat  new  mandrel  list  of 
over  1,000  sites. 


Alto  maliert  ol  Precision  Coif  Sofehins 

2041  W,  Charleston  St.,  Chicago  47,  III. 
Plant  «2 

79  Chapel  St.,  Harttord,  Conn. 


CAMIRA  AND  INSTRUMINT  CORPORATION 


For  ^ 

Advanced 
RELAYS 

specify 

W  ADVANCE 


} Of  \Pxcec4i<ut  Washers... For  PxccIaum.  Stampings 


LINEAR  AND 
NONLINEAR 
POTENTIOMETERS 


003  ooe  oo  -  0 . 001  002  003 

P€R  CENT  ERROR .  TYPE  05 -A 
MCROMETER  FREOJENCv  METER 


T'lii'  tlirif-ganis  p«ii\K)ii  .inm'iiiMv  is  jtist  on«' 

Miori-  I'xaiiipk'  iif  Kairi  liilil's  answrr  to  tnutinmTs’  sjMt  ial-appli- 
laliuii  prubk'tns. 

The  as«‘iiil)l>  itmibim-s  on  a  itaninon  sliaft,  two  "36  iH>n- 
lim-ar  {Krtcntumirtcrs,  siH'iially  uoiiiid  to  an  t-inpirk'al  iuiu- 
tam,  witli  a  IngliK  aixuratf  t  .15'  <  )  7  IT  lini-ar  unit,  (•angiii); 
in  this  nta!incr  savt-s  umsklrraliU-  spaif  and  \irtnallv  <-liminati-s 
error  act  ninniation  suili  as  would  <Kvnr  i(  eaih  unit  were  op¬ 
erated  on  its  own  sliaft. 

Fairr  liild's  potentiometer  S  imple  I..dior.itor>  engiin-ers  ean 
help  sou  m  anals/mg  sour  sin-iul  appinauons.  W  rite  eompk  te 
details  on  sour  reiiuirements  to  IJepl.  110-1 1.\.  88-06  Nan 
\\s«L  lloulesard.  J.imaisa  1,  N.  1. 


PROBABILITY  of 


error, 

when  monitoring  radio  trans¬ 
mitter  frequencies  above  70 
MC  with  the  Type  105-A 
MICROMETER  FREQUENCY 
METER,  IS  graphically  shown 
above 

RECENT  improvements  put 
guaranteed  accuracy  at 
0  0025%,  Write  for  the  story 


Bradenton,  Florida 


1691  W.  Laf«y«n«  IIt6. 


Detroit  16,  Miclii(aa 
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WMECl  MINN. 


Nl«  fOOUCTS 

has  (riven  a  do'ible  twist  and 

is  double  damped,  jrives  imi>rove<l 
trat'kin(r  ability  and  rcduves  needle 
talk. 


Auquit.  )9S0  — ELECTRONICS 


JOHNSON 


Th«  Ultimate 
in  Structural 
Rigidity 

\4'%\  h4iruoiit4l 
clfHr*  turn  l»*'^ 
4r«M  .  ^ 

iimt  (M'r  lint-al 
((H»t  Hk'm*  .4r«‘ 
tlx*  oittstaixliitX 
.Itlv 

aHikfdt  ti  l»y 
h.Misc  o  «  ix*v^ 

(rt'f  vtaixliis): 
frtEiM^ii/cir  t«rvk  ( !> 
HiXkI.  triunKiilar 
<l<*vlKii  prrvriitk 
ili\t«>rttiKi  4IhI 
awtirc'N  iiiiitimn 
clistrilailioii 
l4Mil>  til  IcmiihIu' 
lioti  SU’iulc  r 

|>r4>\  l<)«*  tll.lMMXIMI 

I  lot  di})  an* 

i/M)U  lofi^ 

lllr.  Itm  IIMIII 
tc'iiuiH  <  1  ml  anti 
in.ixiiiiiiiii  ('1**4  til- 
<  al  c  tMiiiiii  tiv it\ 
Mamlartl  I Iimm  o 
In  t-  Ntaiiiiini; 
tiian^ular  fov\(  i\ 

j\  .•d..i.i.  -  Ill 

lii  iiclits  troni 
toTiNllfc  t  willt 
.HI  III.  VliRrlHI 
11k  |M-r  s<|  It 
HM  A  tit 
( Itlx'r  ti>v\  (*rs 
a\  ailalilt  nii 
NjMH  lal  t»rtifr. 


^  \rK  ImiII.  tin 

h  iT'.d.vniH, 

\  1?*^*  ^  ^  tlx-  4  Ollipit'tt  lllH 

\  *1  "  .»!  I-  IHM  O  kJUV  4  t| 

Y'’!  M  triangular  and 

Y|  /  tn«  standitik: 

\|  Mpiart  anti 

tnanuul  If  tow  I  T> 
\N  Mti  tor  voiir 
\  «>p\  ttulak  * 

f  MSCO  DIRRICK  i  EQUIf  Ml  NT  CO. 

M«uet«4  ?•«•«  *  Ctt'loMcl  ?•«•« 
iO$  ANOIIIS  CAltlORNIA 


KIrrIroiiir  Tiiiit*  Suilrii 

CORAI,  Dkmc.n.s,  Box  218,  Forest 
Hills,  N.  V.  Catalog  1 10  eUi'tronic 
time  switch  ini'or|)orates  every  basic 
type  of  timintr  automatic  repeat, 
interval,  delayed  a.-tion  and  pro- 
(rrammin(f,  ,\ll  of  these  i>lus  v.iria- 
tions  are  available  by  merely  ehanjr- 
in)r  external  connections  to  the 
terminal  la)ard,  'rimin(r  [leriods  of 
1  2l)th  second  to  i  minutes  with 
an  accuracy  variation  of  less  than 
•  2.0  pen-ent  is  a  ■.  omplished  by 

means  of  a  selector  switch  and  in¬ 
termediate  time  variable  resistor, 
.'standard  units  are  supplied  for  op¬ 
eration  on  either  115  v  or  2.‘{o  v, 
5n  or  tiO  cycles.  .Ml  relay  contacts 
are  rated  at  10  amtH>rc.s  to  ll5v 
a-c,  5  amjH'res  to  280  v  an',  nonin- 
ductive  load. 


li-V  P-C!  SiippU 

.'^ORh  N.sKN  &  Co..  IN<  ..  875  Fairtielii 
Ave.,  Stamford.  C<  iin.,  is  nianufac- 
turiiK.'  a  line  of  re(ru!a;e<l,  hiK'h- 
volta(re  dn'  sujiplies  known  as 
B-Nobatrons.  lllustrateii  is  the 
moilel  .500HB  Onttnit  voltaye  is 


^8"  COAXIAL  LINE 


For  lomniuniiaiions  and  .A.M 
hroadt  as(ni((  taiiliiirs  up  li)  A  KW 
don  (  overlook  JOH.NSON  J"  70 
ohm  Venn  riexibte  loaxial  line.  For 
convenimie  and  low  inviallaiion 
cost  JOHNSON  Ul-22  line  i» 
vhippcti  from  the  factor)  in  sealed 
lontinuous  length  coils  or  reels.  .Ml 
desired  htiinns  such  as  pressure 
({auKc,  inlet  and  pur^in^  valves,  (res 
and  end  terminals  can  he  installed 
without  extra  charce.  .After  assembly 
the  line  is  dehsdrated,  checked  elec¬ 
trically,  tested  for  gas  tiahtnevs, 
sealed  and  shipped  under  pressure. 
Semi  tlexihk  line  r^uires  no  expan¬ 
sion  jc’inis,  a  minimum  of  support 
and  has  the  lowest  cost  (xrr  fcMit  of 
any  line  suitable  for  hroadcastinc 
use. 

For  phase  samplinc  and  other  low 
power  applications  JOHNSON  sup¬ 
plies  'll  ohm  semi'llexihle  line  in 
s/16”  and  I"  diameters,  llitse  t<xi 
are  furnished  in  continuous,  pre-as- 
semhled  lengths 

lOHNSON  also  manufactures 
and  larKer  neid.  Hanccd  coaxial  line 
for  TA ,  A.M  and  FM  in  both  Sl.S 
and  ~0  ohms  mipedance.  Iliis  line  is 
shipped  in  siraiuht  7ll  fixit  lengths, 
easilc  assembled  in  the  held  hv  sim¬ 
ple  ho'tinu  the  sections  touether. 
Flanges  ulili.-e  "O  ’  ring  packing  for 
perlect  se.ils  Necessars  tiliings  such 
as  as  de'.;ree  and  00  degree  swistI 
bends,  expansii  ii  |oinis.  reducers,  gas 
inlet  couplings,  gas  harriers  and 
soldcriess  clamp  flange  assemblies  are 
stink  Items  for  rigid  flanged  line. 
(  oiisenieiit  mounting  hardcsarc  is 
asailahle  including  single  or  multiple 
line  spring  suspension  assemble 


E.  F.  JOHNSON  CO. 


rrncAL  ^vLse  combinations 


Ntw  fiooucn 


(CMtlUMd) 


THI  BfiAmimsf 

MODEL  902 

DOUBLE  PULSE 
GENERATOR 


continuously  adjustable  between  0 
and  500  v  d-c.  A  6.3-v  a-c,  6-am¬ 
pere,  center-tapped  unretrulated  fil¬ 
ament  source  has  been  provided. 
Regulation  is  within  0.5  percent  for 
voltages  between  30  and  500  v  from 
no  load  to  full  load.  It  is  within  0.5 
f>ercent  for  line-voltage  variations 
from  105  to  125  v  at  full-load  cur¬ 
rent  l)etween  30  and  500-v  output, 
and  within  2  percent  at  10  v.  Hum 
is  kept  to  within  10  mv  at  any 
voltage  or  load  within  ratings. 


.1*  (ram  0  1}  la  I  S  The  Berkeley  Oouhle  Pulse  Generator  produces 
Miv  «isf  timi  ii  os  pulses  individually  controllable  in  width, 

.or’-  amplitude  and  time  relation  to  each  other.  Pulse 
« - 0  5  la  -  J  mtcra-  amplitude  IS  individually  adjustable  without 
tifiTiTiON  »atj  0  (o  ;  so  v.  and  0  to  -200  v. 

’  il“  A  hne  control,  plus  a  10  to  I  step  attenuator  per- 

^arnoii'r  ir.99ataa  fTi'ts  Varying  the  amplitude  of  both  pulses  after 
IMfEDANCI  appta»i  mixing 

lOO  TVriCAl  AWICATIONS  Resolution  tesis  ot  high  speed 

xccu»ACY  :i.  i\  scaling  circuits,  response  simulation  of  scintillation  and 

,  proportional  counters,  evaluation  of  electrona  gate  and 

switch  response,  TV  equipment  testing,  chanctcrisiic 
checks  of  wide  hand  amplifiers,  etc 

COMPIETE  INrOKMATION  /i  >o«rri  for  thr  pUaie  re^uetl 

HulUlim 


Medium-Mu  Twin  Triode.  Hytron 
Kiidio  &  Klectronics  Corp.,  Salem, 
.Mh.s!I.  Bulletin  E-149  i«  an  engi¬ 
neering  data  .sheet  covering  the 
12HH7  double  triode  with  semi- 
high-perveance  unit.s.  The  tube 
de.scribed  i.s  intended  for  u.se  in  tv 
receivers  and  other  application.s 
where  the  use  of  two  similar 
triode  sections  in  a  single  en¬ 
velope  is  desirable  from  the  view¬ 
point  of  space  saving  and  lower 
cost. 


industry 


I’niversal  D-C  Amplifier.  .Millivac 
Instruments,  P.O.  Box  3027,  New 
Haven,  Conn.  Technical  features, 
description,  applications  and 
other  important  data  on  the  DCA-S 
universal  d-c  amplifier  are  shown 
in  a  single-sheet  bulletin.  The  unit 
descrilied  is  intended  for  both  in¬ 
dustrial  and  laboratory  use,  and 
can  also  effectively  be  used  as  a 
wide-range  v-t  millivolfmeter. 


DavalopmanI  and  Production  of 


SPECIAL  PURPOSE  VACUUM 

TUBES  BY  ECLIPSE-PIONEER 


9f’e're  not  in  the  standard  vacuum  tube  business.  But 
we  are  definitely  in  the  business  of  developing  and 
manufacturing  special  purpose  vacuum  tubes  —  tubes 
that  are  not  generally  available.  During  the  past  three 
years,  for  example,  our  facilities  have  produced,  such 
devices  as  the  ('hronotron  thermal  lime  delay  lube,  the 
(^^onvectron*  venical  sensing  tube,  the  IT- 1  .tOtlO  me 
temperature  limited  noise  diode  tube,  counter  lubes, 
glass  enclosed  spark  gaps,  and  phono  pickup  lubes. 
Quantities  of  all  these  are  now  serving  many  phases  of 
industry  in  a  wide  variety  of  applications.  Vi  e  invite 
your  use  of  our  facilities  to  develop  and  produce  your 
requirements  of  special  purpose  vacuum  lubes.  Your 
inquiries  concerning  the  scope  of  our  facilities  or  details 
of  any  of  our  lubes  will  be  given  immediate  attention. 

*MSa.  U.S.  PAT.  OTF. 


Strain  and  Vibration  Analyzer. 
Electronic  Tube  Corp.,  1200  E. 
.Mermaid  Lane.  Philadelphia  18, 
Pa.  Two  sides  of  a  page  give  an 
illustrated  description,  general 
use.s  and  specifications  of  the  H-42 
Strainalyzer.  The  instrument 
treated  is  composed  of  four  units: 
indicator,  indicator  power  supply, 
camera  and  camera  speed  control. 


Wire-Wound  Resistors,  f'inema 
Engineering  ('o..  1510  W.  Verdugo 
Ave.,  Burbank,  Calif.  Thirty  styles 
of  precision  wire-wounil  resistors 
are  illustrated  in  actual  size  in  a 
four-page  folder  known  as  bulle¬ 
tin  7.  Write  for  catalog  11  AX  for 


Eclipsa>Piona«f  Division  of  ' 
Timsoao,  Ntw  JHSfY 
fOM  tUa  SilSi  MmOmU  QhMa.  It  Mk 
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information  on  a  complete  line  of 
Kvanohm  alloy  resistors.  It  con¬ 
tains  handy  pricing  charts  and 
full  particulars. 


Field  Intenaity  Meter.  Stoddart 
Aircraft  Uadio  Co.,  6644  Santa 
■Monica  Hlvd.,  Hollywood  38,  ('alif. 
A  four-patte  folder  is  devoted  to 
the  NM-20A  radio  interference 
and  field  intensity  meter.  Typical 
and  specialized  applications,  per¬ 
formance  specifications  and  unus¬ 
ual  features  are  pointed  out. 


^  iISlIR’S 

k  men!  it  0«. 


Master  .\ntenna  Distribution. 
Technical  Appliance  Corp.,  Sher¬ 
burne,  N.  Y.  Catalo)?  34  irives  an 
illustrated  description  of  the 
master  antenna  distribution  sys¬ 
tem  for  apartment  houses,  hotels 
or  other  multiple  installations. 
■Most  of  the  H-patre  folder  is  ile- 
voted  to  the  master  chassis,  com¬ 
posed  of  a  power  supply  for  the 
r-f  amplifier  strips  and  a  mixer 
unit  which  combines  the  si>rnals 
from  all  the  r-f  amplifiers  into  one 
lead.  A  price  list  is  incluiied. 


IlSlil  tpeciolii**  in  CLASS 
WOIKINC  MACHINIIV  Ur 
Hi*  monwtactwra  •!:  Coth- 
X  ada  lay,  Ia4ia  Tuba* 

r  IStarUard,  Miniatwra,  Sub 

Mlnlalural;  FluaratcanI 
Clot*  Amaawlat; 
VUIt;  Incandaitanl  lom^i. 
ConiwaoriOA  wiffcowf  any  obl*gafn 
on  jrowr  port  ii  cordially  mrilad 


•lUH  TtANSrOtMilt 
SIANOAiO  •  SffCUt 
An,  Oil  or  Wolvi 


l.oudspeakers.  Racon  Klectric  t'o., 
Inc.,  52  K.  lyth  St.,  New  York  3, 
N.  Y.,  has  issuerl  a  Ti-tiatje  booklet 
coverinj?  its  line  of  exponentially 
ilesi)rned  loudspeakers.  Illustrated 
and  described  herein  are  driver 
units,  straight  trumpets,  re-en¬ 
trant  trumpets,  cone  projectors, 
marine  speakers,  tweeters,  pairing' 
speakers,  cobra-type  loudspeakers 
and  microphone  stand-',  .'specifi¬ 
cations  and  chief  features  for  all 
are  jfiven. 


dependable  instruments 


Dower  and  (Jas  Tubes.  Radio  t’orp. 
of  .America.  Harrison,  N.  .1.  Form 
No.  l’(I-101-.A  treats  of  such  power 
and  Kas  tubes  as  the  companv's 
vacuum  power  tubes,  jrlow-dis- 
chartfe  tubes,  rectifier  tubes,  thy- 
ratrons  and  ijrnitrons,  Descri])- 
tion,  photojrraph  and  technical 
data  for  each  type  are  (riven.  In¬ 
cluded  are  a  list  and  short  sum¬ 
maries  of  publications  on  elec'ron 
tubes.  The  publication  is  priced 
at  15  cents. 


DrMKMril  drcrioprd  for  AppliiA-*, 

liont  whirr  *  minimum  of  tpsic  And  * 
wriKhi  rrt|uirrd  NmAll  ii/r 
«  Ob  cl  Zb'  liKhiwri)(hl  S<lb»Vcr- 
tAlilily  ol  oprfAOon  for  ihr  rrcordinfc 
of  tUAin,  \ihrAiion,  diiplAirmrni,  ac-  ■ 

crlrraiion,  pmiurr  and  irmprrAiurr.  .  •%  i 

Th*  Hcilond  A  500  Portable  '  ‘  '^0  /i 

Otcillograph  Rocordor  hat  many  fratum  found  only  in  larxrr  inttrumcnti... 
raiy  loading  lour  quiik  ihangr  paper  tprrdt. . . irair  idrniihcaiion.  .timultanrout 
virwing  and  rrcording  irro  mirror.  . film  mutemcni  indicator  .  up  to  IZ  channels. 

M'Vi/r  for  (omfUte  tittailtd  information 


Type  A  500 
12  channel 


Hi-Fi  .Audio  Fquipment.  Stephens 
Mfft.  Corp.,  8538  Warner  Drive, 
Culver  City.  Calif.,  has  issued  a 
4-pa>re  folder  dealini?  with  its 
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WsrU-widc  recofaitiM  for 
tiis  ootstaodiof  liot  of 
itoctric  soldcrioc  iron  - 


-  SPOClfMfl  ky  too  Me  ROMOS 

fortko  TOUGH  JOBSI 

WEOTCRN  CLCCTmC.  OENOIX, 
MINNEAPOLIS  NONEVWELL 
RADIO  CORP.  OF  AMERICA. 
STROOnCRO  CARLSON.  SPERRY, 
WESTINONOUSE.  EMERSON. 
RAISER,  ale. 

)FIU«  M  KIEV  Tin  «  IM  Witt> 

-  'A' t.  IV4’  Ii»  »<• 

>M4>rs  •114 

,  1  ••Mily  HIIACONI  Tt»«y'l|  •« 

'  Miv*  yuf 

»PM^f«MiS.  WrtkM  «•* 

Here’s  the  famous  HATCWT 


These  irons  feature  belter  balance 
lor  reduced  operator  fatifur  Efh- 
Ik  stepped  up.  and  quality 
of  »ork  IS  improved  The  ideal 
iron  for  ina«.cess»ble  and  intncate 
tobs. 


_ f^XACON  ELECTRIC  CO. 

w  CLAY  AVE.  ROSELLE  RaRR  n  J 


SPECIALISTS  IN 

ELECTRONIC  GEARS 


lifUimotjjj  I 


QUAKER  CITY 
GEAR  WORKS 

1910  N.  FRONT  ST. 
PHILADELPHIA  32.  PA. 


fA  The  Shape  and 


\% 

m 


Size  YOU  need! 


PARAMOUNT 

I’HSii  PAPER  TUBES 


All  Sizes  In 


Square  and  Rectangular  Tubes 


Leading  manufacturers  rely  on  the  quality 


and  exactness  of  PARAMOUNT  paper 


tubes  for  coil  forms  and  other  uses.  Here 


you  have  the  ad*antage  of  long,  specialised 


experience  in  producing  the  exact  shapes 


and  sizes  for  a  great  many  applications. 
Hi-Ditl*ctri€,  Hi’Sirtmgth.  Kraft.  Fish 
Paper.  Red  Rope,  or  any  combination. 
VFound  on  automatic  machines.  Toler 
ances  plus  or  minus  .002*.  Made  to  your 
speciheations  or  engineered  for  YOU. 


PARAMOUNT  PAPER  TUBE  CORP 

616  LAPAYITTE  ST.,  PORT  WAVNI  7,  INO. 

Msnm/sctmrm  •/  Ptfer  Ti$h$ng  /er  lb»  F.ltctrical  Im^nttry 


r-'-.v:.' 

to 


t''"'*  4«i  A'bo* 


SMALL  PARTS 

Filomoniu.  aoodot.  uupporu.  ipria^t  oic. 
for  •locironlc  tubot.  Smoll  wiro  and  (lot 
motal  lormod  ports  to  your  prints  lor  your 
osssmblios.  Doublo  polntod  pins.  Wiro 
stralqhlonsd  and  cut  diomstor  up  to  ^6* 
inch.  Any  Isoqih  up  to  12  toot. 

LUXON  fishmq  toclilo  occosoorloo. 
Inqutrios  will  rocotoo  prompt  ottooUos 

ART  WIRE  AND 
STAMPING  CO. 

227  High  Si.  Nawnrk  2  N.  I. 


CONTINENTAL  NOBLELOY 

/METAL  FILM 

y  NT  RESISTOR 

y  j'  •  Low  Tamperntura  CoeiilcienI 

pf  •  Ronga;  1  Ohm  to  I  Magohra 

^  Ay  *  Axial  Laadt;  'S  Watt 

Ay  *  Small  Slia  VY"  long  x  .ISO"  Dta. 

^  •  Tolaranca  +  -  1%  *  5% 

Cantiaaalal  typa  NT  "Noblaley"  raaUlort  wara 
daaimad  to  maal  lha  aaaoa  of  miatolura, 
•labia,  pracialaa  raaialors  la  criUeal  appitea 


Continental  Carbon  Inc. 


Wrfto  lor  fortfcor  dololU 


CLEVELAND  11,  OHIO 
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hiirh-fidelity  audio  equipment.  ’ 
Short  deacriptionii  and  pricea  for 
the  folluwinK  unita  are  given; 
separate  two-way  .ay-stema  and 
rahinetfl,  a  coaxial  two-way  speak¬ 
er,  single  voice  coil  speakers,  low 
and  high-frequency  drivers,  stand-  , 
ard  horns,  crossover  networks,  | 
*  theater  sound  units  and  micro¬ 
phone  system.  All  products  de¬ 
scribed  are  guaranteed  for  one 
year  against  defects  of  material 
and  workmanship  under  normal 
usage. 

TV  Picture  Tul)e  (luide.  National  ■ 
I'nion  Radio  t'orp.,  f)range,  N.  J.. 
has  compiled  and  published  a 
reference  guide  for  television  pic¬ 
ture  tubes  including  all  types  used 
in  post-war  U.  S.  television  as  of 
publication  date  regardless  of 
manufacturers.  It  contains  rat¬ 
ings  and  characteristic  data,  bulb 
drawings,  basing  diagrams  and 
other  information  necessary  to 
show  differences  between  tube 
types.  As  new  types  are  an¬ 
nounced  they  will  be  included  in 
periotlic  revisetl  editions  of  this 
guide. 

I'rtH-ision  Metal  Parts.  Haydu 
Rrothers,  Plainfield,  N.  .1.  A  re¬ 
cent  booklet  illustrates  and  de¬ 
scribes  a  wide  line  of  precision 
metal  parts,  many  of  which  are 
used  in  radio,  electronic  devices, 
radar,  television,  x-ray  tubes,  tele¬ 
phone  and  other  communication 
a|iplications.  Hurners  and  burner 
parts  are  also  included. 


This 

EDISON  RELAY 


HOW  YOU  CAN  TAKI  AOVANTAOI 
OF  THISI  FIATURIS 

Nrmiiivity  t>(  this  degree  makes  this  relay 
well  suited  as  a  dependable  circuit  actu- 
alcw  for  use  directly  with  loss  output 
detectors,  such  as  thermixoiiples,  photev 
cells,  etc  It  may  he  used  for  polarized  or 
diffeiential  operation,  as  a  null-seeking 
devKe,  etc  Contacts  SPSI  t>r  SPOT,  nor¬ 
mally  open  or  closed  Seated  height. 
I',",  dia  IS,",  weight  hS  grams.  7-pin 
small  radio  tube  base 


F«M  iwfanwariaw  svMlabl*  Wni*  fa,  •ulUtin  300a-0 
1S4  takasida  Avaaaa.  Wast  Orawfa.  N.  J. 


Continuous  T\'  K-.M  Tun“r.  Allen 
R.  ItuMont  l.aboratorie.''.  Inc,  .’b") 
.Market  St..  Ka.st  Pater-on,  N.  .1. 
.\  single-piige  |iamphlet  covers  the 
series  T:?A  Inputuner.  a  continu¬ 
ous  tv  f-m  tuner  for  direct  re¬ 
placement  of  switch-type  tuners. 
Featuring  a  .'liHl-ohm  input  for  ex¬ 
act  match  with  existing  antenna 
and  lead-in  system,  the  unit  de¬ 
scribed  comes  complete  with 
tuU's,  mixer-plate  network,  sound 
takeoff  and  attractive  dial. 

KIcctric  Timing  I)esice>.  Ha-  ilon 
.Mfg  Co..  Inc.,  Torring  on.  Conn. 
Catalog  is  an  S-inge  booklet 

on  a  line  of  electrical  timing  de- 
Mces  including  unit.s  for  time 


i%  sensitive. . . 
but  only  to 


S*ts»ltlv«  IS  about  the  only  sscird  that 
can  describe  a  relay  which  will  operate  on 
input  powers  as  low  as  25  maro-watts 
Sensitivity  also  suggests  lack  of  strength, 
but  that's  not  true  in  this  case.  Electri¬ 
cally  this  Sensitive  Relay  will  continu¬ 
ously  withstand  input  powers  10,000 
times  its  nominal  ratings,  and  mechani¬ 
cally  It's  truly  rugged  Originally  devel¬ 
oped  for  aircraft  use.  it  is  standard  equip¬ 
ment  on  thousands  of  planes  in  the  air 
today. 


Si  hrmtiiu  ikowinf  ho*  coil  teadi  are 
hroifhi  out  lo  leparair  coaiacis  in  the  re- 
la*  hare  permiliing  dlflerenllal  operation 


UK  an<l  LHK  power  leakage 

poMitively  and  economically 

ronlrollinl  by 

new  guwket  material 

The  unique  combination  of  controlled  re¬ 
siliency,  stability  and  conductivity  fosuid  in 
.Metes  "Electronic  Weather  Stripping' 
makes  it  partuularly  effective  as  a  shieldini: 
material  for  such  electronic  applications  as 
radar  equipment,  high  frequency  heating, 
teles ision  hroackasling  and  high  frequency 
communication. 

It  is  available  in  strips  or  in  die-lornied 
gaskets  of  ihe  shape,  size  and  solumc- 
required  by  ibe  pariicular  application.  Eco¬ 
nomical  in  cost,  the  use  of  this  material 
permits  further  sasings  in  assembis  lime 
and  eliminates  much  costly  machining  ol 
closure  surfaces  that  would  nornialls  be 
required. 


•••■'.Icclronir  Vi  ratlier  Stripping” 

The  base  material  is  a  knitted — not  wosen 
— wire  mesh  which  is  made  from  any  metal 
(hai  can  he  drawn  into  wire.  Knitting  pnv 
duces  a  mesh  consisting  of  a  niuliipliiits 
of  inieriaird  loops  which  increase  the  nor¬ 
mal  resiliency  of  die  wire  and,  by  iheir 
hingc-like  aclion,  permit  freedom  of  nuuion 
wiihoul  loss  of  stability. 

Tlitse  characlerictics  are  retained  esrn  when 
nuilliple  lasers  of  this  mesh  are  compressed 
to  tor'll  i-.iskets  o  strips.  The  result  is  a 
compressible,  resilient,  cohesive,  conducting 
niaic'i.tl  with  a  large  internal  surface  area. 
Wh.rc  hermetic  sealing  is  also  rec|uired, 
tiic-se  gaskets  are  made  in  combination  with 
ne  iprene  or  similar  materials. 

\p|iIiriiliiiiiH 

Among  die  varied  applications  where  .Metex 
"llectronic  caiher  Stripping"  has  already 
pros-.-d  iis  elf-tiiseness  and  economy  are  ■ 
Air  cralt  pulse  miHlulator  shields,  wase- 
guide  ch<<ke  llanue  gaskets,  shielding  metal 
housings,  replaiing  beryllium-copper  fingers 
.ind  springs  on  TK  or  ATR  rubes,  and  igni¬ 
tion  shielding  lo  prevent  radio  noise  inter¬ 
ference  I'he  fa  iliiies  of  our  engineering 
deparimeni  arc  asailahle  at  an\  lime  to 
assist  sou  in  determining  the  possible 
adapi.ihilii\  of  "Flectronic  Wcaiher  Strip¬ 
ping  lo  your  specihc  requirements.  .A  lei- 
ler,  addressed  lo  .Mr  R.  I..  Ilariwell.  Exeiu- 
iisT  \  ice  Presideni,  and  outlining  hriefls 
sour  particular  problem  will  rrccise  imme¬ 
diate  aiieniitm. 

Metal  Textile  Corporation 

641  East  First  Ave.  Roselle,  N.  J. 
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T*r  full  PKta  anR  anaa*. 

ttita  TODAY  lar  Calala«  P  C. 
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delay,  interval,  repeat  cycle  and  . 
elapsed  time  functions.  It  is  illus¬ 
trated  with  photosrraphs,  dimen¬ 
sional  drawinKs  and  diasrrams.  A 
brief  discussion  of  each  type  ^ives 
important  features,  with  specifica¬ 
tions,  ratings  and  ordering  aids. 
Necessary  data  required  for 
special  designs  is  outlined  for 
quick  reference. 

H-V  Kectitier  Data  Sheet.  Hytron 
Radio  Ac  Klectronics  ('orp.,  Salem, 
.Ma  ss.  Kulletin  K-ir>4  is  a  .single-  : 
page  data  sheet  on  the  1X2A  min¬ 
iature  filamentary-type  rectifier 
designed  for  use  in  tv  sets  as  h-v 
rectifier  supplying  power  to  the  i 
anode  of  the  c-r  tube.  In  new 
equipment  applications  the  1X2A 
when  used  within  its  maximum 
ratings,  is  a  replacement  for  type 
IHtttiT  80 1(!  at  d-c  output  poten¬ 
tials  as  high  as  14  to  1.5  kv. 

I,ow-I.o>s  Capacitors.  Vitramon 
Inc.,  Stepney,  Conn.  Kulletin  No.  5 
covers  a  line  of  vitreous  enamel 
capacitors  lOOS  •j.-xf  to  l.oiKi  fi/if 
rated  at  500  volts  d-c).  The  de-  : 
scrip, ion  includes  propertie.s,  > 
curves  showing  dielectric  loss  and 
temperature  characteristics,  a 
tatile  of  physical  dimensions  and 
lireferred  nominal  capacities  as 
well  as  dimensional  drawings. 

.N'egative-tiradient  Kla.stic  Mem¬ 
ber.  Hunter  Spring  Co.,  Lan.sdale, 
Pa.,  has  pu4>Iished  a  two-color 
four-page  bulletin  which  describes 
b'.  engineering  drawings  and  ap¬ 
plication  photographs  the  four 
major  forms  of  the  Neg’ator— an 
elastic  member  which  possesses 
either  constant  or  negative  force- 
ilertection  characteristics.  In  de¬ 
scribing  the  four  forms  -il)  ex¬ 
tension  spring,  (2)  type  .A  motor, 
iS)  type  K  motor,  and  4)  clamps — 
drawings  show  how  each  is  con¬ 
structed  and  how  it  operates.  Fif¬ 
teen  (ihotographs  complete  the 
story  by  showing  how  the  uni<iue 
prcqu-rties  of  the  new  device  have 
been  applied. 

N'acuum-Pump  Data  Sheet.  F.itel- 
.McCullough,  Inc.,  San  Bruno, 
Calif.,  has  available  a  new  price 
and  data  sheet  on  the  H’  ’  vacuum 
pump  and  accessories.  It  gives  de¬ 
tailed  information  on  this  oil-  dif- 


H«ie  s  'he  eiKt  duplicate  ot  the  TEC  Projection 
Oscilloscope  developed  tor  the  U  S  Navy  for  mass 
electronics  training  Makes  mavelocms  brilliantly 
clear  to  groups  as  large  as  TSO  persons'  No  more 
students  hunching  round  a  tiny  image'  No  more 
mistaking  «hat  you  mean' 

Only  TEC  gives  you  such  advanced  features  lor 
top  perlormance  and  tlenbility 

filernai  Scrtm  >  ■  10  o<  Ij'yer  h>le|ial  Screen 
18“  I  24  lor  smaller  |rowps  saPA  tuOe.  bniklness 
130  tc  20  kV  acceieiaton  B  I  I  I  14  coalei)  lens 

tans  at  tail  I  m,  ims  m  d  c  |i  n  2  5  v  m  Response 
-  to*.  2  cps  •  ION  tM  kc  -  3  db  «2S  kc  Input 
2  megonms  33  ^r  Arienuaroi  I,  10.  100* 


>  UlS  ec  lam  60  me  rms/m  Also  2  aiis  mput 

SHEIP  CIRCUITS  Recurrent  1  cps  to  SO  kc  auto  retrace 
p.ank  n(  Oiiven  20  ps  to  Kf  ps  eulo  priihtening 

INURNAl  SttRAl  CAIIRRATOR  o  INPUT  IOSI30  e 
SO  60  cps  600  nails  Sl«  33"  I  s  26"  W  i  66'  H- 
3M  16s 

Wed  Cam  W  de  Band  Unds  available  on  spociol  ordtr 


TUP  TELEVISION  EQUIPMENT  COUP. 
i  LU  73<  tNilham  St  #  New  Talk  7,  N  T. 

Manetaclereri  el  Rreiectieo  6  Wide  Baed  Sctpil. 
TV  Cameies  leatteri.  Aeleiee  Teleceeplari 


IHTERCHANGEABU  MOTORS  FOR  ALL 
TIMING  APPLICATIONS 

A.C.  Synchronoof  and  O.C.  Govwrnad  or  Voriobl*  Sp««d 


Make  A.  W.  Hoyden  your  primory 
meter  source  lor  — 

A.C.  —  Synchrersosn 
O.C.  —  Cevornod 
D  C.  —  Verioblo  Spood 
TIMING  MOTORS 


St«ndMpdiz«  your  timinq  motoM.  Th*  A 
W  Hjydon  Co.  \\  tK*  only  iuppli*r 
©♦  in*»rch*nq*jbU  A.  C.  Synchronous 
and  0.  C.  Chronomafrie  qovamad  or 
variabla  spotd  motors  lor  practiloo  tlma 
kaopinq 


])S  North  Eim  Straat.  Watorbury  12.  Connoclicut 

..J  _ _ KlmwAwldr.l  TimlM  rU«tfa 


IMMEDIATE  DELIVERY 
ON  ALTEC  21 B  MIKES 


Production  Facilities 
Stepped  Up  To  Meet 
Unprecedented  Demand 

All  Types  Now  Available... 

SiiKt  M«rch  of  ‘49.  Alt«c  hot  been  tcremblmg  to  cotch 
up  with  the  deluge  of  orders  thet  followed  the  intro^ 
duction  of  the  21B  mmuture  microphone  Now  the 
compenir  is  hoppy  to  ennounce  that  eiponded  produc¬ 
tion  tKilities  ire  in  opeiition.  and  deliveries  will  be 
■tide  upon  receipt  if  irder.  This  is  true  for  all  models 
of  the  ?IB  stand,  chestplate  and  lapel 
♦ 

A  •••  A**4lbwe«  ftvidif  fvtl  •«  all 

iib»4*U  •!  H»«  lit.  •• 


The  miftt  tfiAt  bfcjm#  i  mitt"  with 
tnterttiftert  tnd  puhHc  iptahtfs 


1161  N  VIM  STII(rT.H0(.lYW000  3l.  CAllf. 
161  sixth  AVfNUr  NfW  YOltK  13.  MW  YOlIK 


*  STANDARDIZI  on  • 


r 

CRYSTAL 

TEMPERATli 


TEMPERATURE 
CONTROL  COSTS  . 


Now  you  con  forget  temperature 
control.  Juit  ipecify  Standard's 
Type  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
requirements  and  weight,  it  in- 
creoses  compactness,  durability 
and  dependability.  Typo  20  meets 
oil  Government  specifications,  too. 

Discover  how  the  Standard  Type 
20  con  cut  costs  and  increase  sales 
for  you.  A  letter  will  bring  Ingi- 
neering  data  and  complete  details 
by  return  mail. 


Nfw  StODuCTS  caetiaMdt 

f union  t.vpe  pump  which  i.n  adapt¬ 
able  where  vacuum  of  the  order 
of  4  V  Id  mm  Hr  i.n  required  for 
une  in  the  field  of  nuclear  science, 
re.nearch  and  material  processing 
and  is  de.siicned  to  meet  the  mo't 
exactinir  production  line  require¬ 
ments. 

.\ir-Flow  Switch,  ('oral  DesiKiis. 
Ilivision  of  the  llenr.v  (I.  Dietz  Co., 
I*.  O.  Box  248,  Forest  Hills,  New 
York.  N.  Y.,  ha.s  published  a 
sinKle-paKe  bulletin  on  the  Cata¬ 
log  ld.3-A  vane-t.vpe  aii-rtow 
switch  for  use  in  forced-air  cool- 
inK  of  electronic  equipment.  The 
unit  described  in  the  data  sheet 
is  designed  to  operate  a  control 
relay  to  Kuard  aKainst  tube  failure 
in  the  event  of  blower  failure  or 
air-passajfe  obstruction. 

Induction  Heating  I'nit.  Lindbert; 
Kn^ineerinir  Co.,  2444  \Y.  Hubbard 
St.,  Chicago  12.  111.  Bulletin  T- 
I4;i0  describes  in  detail  a  new 
induction  heater  capable  of  provid- 
inir  more  than  10  kw  into  a  suit¬ 
able  load  on  a  l(M)-percent  duty- 
cycle  basis.  Input  power  of  the 
unit  in  question  is  2.‘Td  or  4fio  volts, 
.'1  phase,  60  cycles.  The  bulletin 
shows  features,  applications,  oper¬ 
ation  and  specifications. 

rhickness  Tester.  Branson  Iiiitru- 
ments,  Inc.,  4:16  Fairfield  .Ave.. 
Stamford,  Conn.  \  four-patre 
folder  Rives  an  illustrated  descrip¬ 
tion  of  the  .\udiRaKe  model 
F.MSS-S  thickness  tester.  The  port¬ 
able  unit  discussed  locati's  lami¬ 
nar  flaws  rapidly  by  measuriiiK 
wall  thickness  from  one  side  of 
steel  pipes  and  tanks,  ship  hulls 
and  the  like  by  use  of  an  X-cut 
quartz  crystal  powered  by  an  elec¬ 
tronic  oscillator  for  ReneratiiiR 
ultrasonic  waves  from  O.fi.'i  me  to 
2.0  me. 

Television  Kquipment.  Uadio 
('orp.  of  America,  Camden,  N.  ,1. 
Form  2,T6;T84  is  a  14-paRe  booklet 
Rivintr  equipment  specifications 
for  uhf  television  transmittinR 
equipment.  Included  are  illustra¬ 
tions  and  block  diaRrams  of  the 
TTl'-l.\  transmitter  and  a  com¬ 
plete  description  with  enRineerinR 
data  on  the  TFr-20A  uhf  tv 
antenna. 
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^  t/Wnjrofe  mettl  sgrice 
ri|klitY*vfii!crtifs  / 


•  MICROTORQUt  Variobit  Rgtutofs  and 
Potenhom«t«rt  rgqutr*  a»  o»  003 
in.  oz  torqua  to  operate.  This  unique  tea* 
h/re  mokes  the  MICROTORQUE  invaluable 
fo^  applications  where  the  position  ot  in* 
strument  pointers,  gyroscopes, and  delicate 
instruments  «n  general  must  be  recorded, 
transmitted  or  indicoted  at  a  distance, 
ond  Gionnini  are  the  sole  mokers  ot 
MlCROTOROUE  Potentiometers 
A  variety  of  resistance  values  ond 


The  New  STAVER 

wini-spring 


„0  »Nt)  f*' 


Screw 

MACHINE 

PRODUCTS 


Metal  •  fibre 


STAMPINGS 


Housings 
Assemblies 
Metal  Trimmings 
Electronic  Tube 
Parts 


Phenollte  •  Phtttk 


Complete  Fabrication  Facilities  Under  One  Roof 
Exacting  Specifications  Met  —  Rigid  Inspection  System 

WM.  STEINEN  MFG.  CO. 


■ni.n  Cor.  Homllten  St. 


Now.rk  S.  Now  Jw^oy 


rout  INOUIKY 


DANO 


MEANS  MORE  COIL  QUALITY 


whether  you  require  untreated  coil  windings  or  specially  treated 
vacuum  impregnated  coils  with  wax  or  varnish.  Dano  is  always 
ready  to  furnish  you  with  quality  coils. 

EVERY  con.  MADE  TO  YOUR  EXACT  SPECIFICATIONS 

^  form  Wound 

•  Ac«fotVro*bbifi  _  y  Also  Translormers  Made  to  Order 

•  Molded  Coilt 


>  Bohlit*  Bobbin 

>  Cotton  lntor« 


THE  DANO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN. 


TELEVISION  EQUIPMENT  CORP 

WIlllAM  JI  NIW  YOtK  7  N  Y 


giannini 


IN  CANADA  Tbo  Ab^m  A  Sopor  Co 
Ltd  .  Ottowo 
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M 

M 

M 

M 

M 

M 

M 

M 

M 


EGOHMS 
EGOHMS 
EG 
EG 
EGOHMS 
EGOHMS 
EGOHMS 
EGOHMS 
EGOHMS 


Vill0dP0r  by  the  dozen  with 

JELLIFF 
ALLOY  1000 
RESISTANCE  WIRE 


This  new  nutcrul  packs  HHM)  ohms/emf-  48% 
more  llun  the-  widely-used  nickel-chroniiuni  alloys. 


1 


! 


I 

» 


And  w  hat's  tiinrc,  there  s  in»  loss  of 
other  important  physical  and  eit'ctrical 
properties.  Hiy;h  tensile  strength — ex¬ 
cellent  vilderabiliiy — T(  of  Kc-sistance 
is  20 — liMF  vs  (iopper  -f-  "  micro¬ 
volts— (Coefficient  of  Expansion  13.‘> — 
remarkable  .Surface-(  Corrosion  Resist¬ 
ance — and  many  more  vital  character¬ 
istics  make  AI.I.O^'  HMH)  a  money- 
making,  prestige-building  component 
of  compact,  prc’cision  resistors.  For 
conifrlete  data,  get  Hulletin  I" 


Hcrc'i  giKKJ  nrw»!  Thf  new  Fair- 
thiliJC  tminilTriikCirnrraior  makre 
pt'tiihir  puiurc  «cmhr<iiv>ui 
■  rack  rriordinit  «iih  anv  lapr  rr- 
CDfiicr  <ciih  ropontc  g<MHl  lo  MKC. 
Itrrr «  him'  Thit  new  FairthilJ 
intirumeni  tupetimpiitrc  a  hiich  Ire- 
c)urm>  tifcnal  im  ma|(nrlic  lapc 
>imutianriHitl>  with  the  «>unil  iratk 
lint  Mftnal  breumre  the  lapc  cprrd 
cofilrol  when  pla>rci  baik  tin  a 
Fainhild  Pic  Stni  Tape  Ketorder. 
No  eatra  hcadt  or  nii>difKaiii>n>  lu 
preccQily  owned  upe  recorder!  are 
rc«|Uirra. 

WRITE  FOR  FULL 
ENGINEERING  DATA  TODAY 


T/iit  tompai!  urnit  tomei  in  <i  tmall 
coTTjimf  CMt — for  om-locanon  work 
— aiul  mjy  kr  ttmottd  for  roti 
mottnliHg.  rant 


1S4TN  trailT  AND  7TH  AVINUI 


WHITISTONI,  1. 1..  N.  V. 


NEWS  OF  THE  INDUSTRY 

(CMtiMvtd  ft^  pnq*  1)0> 

I 

teclive  walls  and  barriers  exceeds 
that  of  the  x-ray  or  betatron  equip¬ 
ment  it.self.  Accurate  recommenda¬ 
tions  for  barrier  thicknesses  in  the 
hiKh-enerjry  field,  similar  to  those 
,  previously  developed  by  the  NHS 
;  for  lower  enernies,  will  result  in 
larve  savinKS. 

I  The  new  betatron  laboratory, 
housinK  the  .50-million  volt  betatron 
j  and  .ideipiate  for  the  comintt  180- 
i  million  volt  synchrotron,  is  spe¬ 
cially  designed  for  hijrh-enerfry  re¬ 
search  work.  For  safety,  it  is  made 
of  reinforced  concrete  with  walls 
varyinjr  in  thickness  between  2  and 
8  feet. 

The  entire  lietatron  research  pro- 
i;ram  offers  to  NBS  .scientists  the 
opportunity  to  jjain  a  more  detailed 
iinder.standinir  of  hiifh-enerjfy  rad¬ 
iation. 


Miilliplt*\«‘d  F'-M 

THK  FKDKRXL  t'OMMUSK'ATlONS 
COMMls.sio.N  recently  Kranteil  au¬ 
thority  to  .Multiplex  Development 
t'orp..  New  York,  .N.  Y.  for  a  00- 
day  field  test  of  a  newly  developed 
mull  ip’ex  hroailcast  s  y  stem. 
Former  facilities  of  Wtl.NY-F.M  are 
beinjf  used  for  the  tests.  The  new 
system  provides  for  simultaneous 
transmission  of  one  or  more  multi¬ 
plexed  sound  f-m  programs  at  the 
same  time  the  main  .sound  proirram 
is  transmitted.  The  quality  of  the 
main  program  in  the  ranpe  between 
.‘10  and  1.5,000  cycles  is  not  impaired 
and  the  station  dws  not  exceed  the 
pre.-ent  channel  widths  for  f-m  sta¬ 
tions.  ()|)eration  on  97.9  me  uses 
4  kw  power  into  a  90.5-foot  antenna. 
Hours  of  testing  are  0100  OOOO  and 
otMlO  1200. 


FV  I  ill  SiirgiTv 

A  siKGlc’AI.  o|>eration  at  Bellevue 
Hospital.  N.  C..  was  recentlv 
televised  via  a  closed  circuit  to  the 
I'nited  .N.ations  buildiny'  in  N.  5'.. 
where  it  was  witnes.sed  by  U.  N 
and  World  Health  Oriranization 
diirnitari**s,  I-^itin  American  offi¬ 
cials  and  members  of  the  medical 
profession.  The  occasion  was  a  pre¬ 
view  of  Video- .Medico,  a  televised 
I  ilemonstration  co-spon.sored  by 
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lAWSON  HETEBS 


MUiTIMinilS  mm4  MGULAR  MITCRS 

AC  and  DC  typrt,  high  accuracy,  auliiplc 
ranffn,  2  microaropcrea  to  t  aoapere  DC. 

2  miltiamperrf  lu  )  ampere*  AC. 

CLICTROSTATIC  VOLTMETIRS 
Ranitc*  lOO-e.  to  %5.000-v.  AC  or  DC.  Rc- 
•iManiT  cacred*  million  meRohim.  <!an 
measure  Matic  eleariciiy. 

ELURMETERS 

l.aboraiory  and  pri»duction  measuremencs 
on  maRnru  and  majtnriK  circuits.  SinRle 
push  hutioo  reium-io-arro. 

WATTMETERS 

High  smstti%iurs  Um  pu»rr  factors.  New 
types  soon  to  he  announced. 

Spaeiof  oppofotus  built  to  ordof 

RAWSON  ELECTRICAL 
INSTRUMENT  COMPANY  | 

111  Potter  St.  Combridfe.  Moss, 
ffepresentotrves 

Chtcogo  Los  An9efes 


Specify  BREEZE  "Monobloc" 
Waterproof  and  Pressure  Sealed 

CONNECTORS 


The  oily  APPROVED  Moaobloc  Sytten 
Ur  AdvoKcd  Rador,  ConmaiicotiMt, 
Old  Eloctroiii  Eqoipnoot 


Breeae  *'Mofsoblocs“.  with  single  pioco  pfostic 
Mssorts  ottor  outstondinp  odvootopos  in  wssombly, 
wirinp,  mounting  ond  sorvico  in  tho  M4. 

e  Remorable  contact  pins 
e  Single  hole  panel  mounting 
e  Pressure  sealed  to  7S  psi, 
or  higher  when  required 

Brooie  ''Monobloc"  Woterproot  ond  Prossuro 
Sooted  Connoctops  ovoiloble  in  olwminum,  bross. 
stool  ...  oil  siaos  and  copocittos  .  .  .  fully 
tostod  ond  opproeod. 

WRITE  FOR  DETAILS  .  .  . 

If  you  hoet  0  touRh  cooncctor  problem 
osk  BREEZE  for  the  oiHwcr 


Corporatiofii.  Inc. 
IcUk  U  /L  41  South  Si<th  Street 
U  1 1 L  b  L  Newark  7,  New  Jersey 


Ntws  or  TMI  INDUSTRY  (CMtiwMOl 

K.  R.  Squibb  &  Sunn  International 
Corp.  and  the  International  GK  Co., 
Inc.  The  demonstration  is  to  be  pre¬ 
sented  in  five  Ljitin  .\merican 
countries  thi.s  summer. 

Operations  are  telecast  by  a  two- 
camera  chain.  One  is  erected  on  a 
horizontal  boom  in  a  stationary  po¬ 
sition  over  the  operatinjf  area.  The 
other,  with  a  20-in.  telephoto  lens, 
is  on  a  movable  dolly  .so  that  it  can 
cover  the  operatinir  personnel  as 
well  as  the  commentator  in  an  ad¬ 
jacent  room. 

The  9,000-lb  television  packajte 
involved,  which  includes  all  neces- 
.sary  equipment  to  transmit  and 
receive  up  to  25  miles,  recently  left 
for  San  .luan,  Puerto  Rico,  where 
the  first  demonstration  of  the  tour 
was  scheduled.  Comprisinj?  the 
portable  tv  station  are  two  cam¬ 
eras,  control  e<|uipment,  cable, 
microwave  transmitter  and  an¬ 
tenna,  receiving  antenna,  controls, 
loudspeakers  and  20  receivers,  as 
well  as  a  two-way  transmit  ter- re¬ 
ceiver  combination  for  emerjrency 
use. 


(ioiniiK'rrial  I  m*  of 
Kuiluiurlive  Trurers 

Onk  of  the  first  commercial  uses 
of  atomic  enerjry  in  American  in¬ 
dustry  was  rei-ently  announced  by 
Standard  Oil  Company  of  Califor¬ 
nia.  It  involved  the  u.se  of  radio¬ 
active  tracer  materials  in  the  trans- 
mis.siun  of  oil  products  throuKh  a 
pipe  line  now  under  construction 
from  Salt  l>ake  City  to  Pa.sco,  Wash¬ 
ington. 

This  use  of  radioactive  material 
involves  the  u.se  of  a  chemical 
tracer  material  which  has  been  ex¬ 
posed  to  radiation  bombardment  in 
an  atomic  pile.  The  radioactive  ma¬ 
terial.  diluted  by  thou.sands  of 
time.s  its  volume  of  oil,  becomes  a 
tracer  liquid,  and  this  is  the  form 
in  which  it  is  used  in  the  pipe  line. 

Each  time  the  Salt  I.ake  pump 
.station  changes  the  product  beini; 
pumped  through  the  line,  a  frac¬ 
tion  of  an  ounce  of  diluted  tracer  I 
liquid  is  added  to  the  oil  stream  be- 
I  tween  the  two  products.  As  the 
junction  of  the  two  products  moves 
along  the  line,  the  tracer  movew 
with  it.  At  each  point  where  prod- 
;  ucts  are  delivered  sensitive  instru-  ' 


CONSOLIDATED 


MULTITRACE 


offer  ALL  these 
ADVANCED  FEATURES 
at  ^  EXTRA  cost 

•  S)mwlta«.eu<  vi.wal  .canning  and 
rocardinf 

•  Dynamic  av.nt.  mark*. 

•  Troc#  idantiScalion 

•  Procician  timing  ty.tom 

•  Automatic  r.card4angth  control 

•  Multiplox  (poroUol)  oporation 

•  Provition  for  1)S-ft,  ]S0-ft,  and  600-11 
maga.ino. 

•  HoirUno  troc*. 

•  Compoct.  lightwaight  datign 

•  Simulotod  entor-af-gravity  .hockmouNl 
boM 

•  Fa.t-laading,  quick-chong.  popar  mo^ 
aiina 

•  Rigid,  coit-aluminum  fromo 

•  Wido  rang#  of  galvanam.tar  typo, 
avoilablo 

•  Automatic  rocord  numboring 

•  Wido  rang,  of  paper  .po.d  (W  to  100 
in.  par  mc) 

•  T.mparatura-cantrallad  (^1*P)  gcri- 
vanomotor  block 

•  Courto.y  Mrvico  vnit  by  Hold  fnginodT 

These  are  only  a  tew  of  the  reaMtos 
why  more  (.unMtIidated  CHcillugrapIlR 
are  in  use  by  leading  industrial  an4 
research  laboratories  throughout  the 
world  today  than  any  other  make. 

liundreds  of  satisfied  customers  rely 
on  f'onsolidated  leadership  in  the 
design  and  manufacture  of  precision 
multitrace  recording  oscdlographs. 
Dollar  for  dollar  you  cannot  buy  a 
better  instrument. 

If  you  have  a  problem  involving 
the  recording  of  many  test  quantities 
simultaneously,  C^onsolidated's  appli¬ 
cation  engineers  will  be  glad  to  help 
— no  obligation,  of  course. 

For  further  information,  write  for 
Bulletin  CEC  1500-X17. 


AuMiytic^l  iHilrumenli  for 
Sfime*  Mnd  Industry 


CONSOLIDATED  ENGINEERING 

CORPORATION 
620  NORTH  lAKt  AVtKUf 
PASAOiNA  4.  CAlltORNIA  If 
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Maximum  Keliatiililv  tverv  Time 

•  • 

uith  AIKPAX  CIKMM’KHS 

low  .  .  .  llir  \r)}!(» 

60  c\(:le 

(JIOIM'KU 

for  n-lialiilil\  .  .  . 

for  uiiiplifiralioii  of  low  IM!  •igiiuU  .  .  .  Ilir 

i 

I  in  niipitlirO  lifriiM-liralU  nralotl  .  .  .  aliiio-l  iiii> 

afTt*«'l*‘il  l>\  -liork,  \ihralioii.  Ifiiiporaliirt*  fxlrtoiim. 

! 

I  1024  COlINMOUNT  AVI  OALTIMOOI  2.  MAOTLANO 


1 

1 


ELECTRICAL  INDUSTRIES 

nCOt'Oi-’IO 
44  SUMMK  AVINUf  NfWAIK  4  N  J 


with  the  E**l 


SAMPLE  KIT! 


224 


NfWS  Of  THI  INOUSTtT  (CMt<*iw4) 

nients,  usin^  (ieiger  counters  at¬ 
tached  to  the  pipe,  respond  to  the 
arrival  of  the  tracer.  E'rom  these 
instruments,  the  operators  know 
when  one  pro<luct  has  completed  its 
arrival,  and  when  to  chanRe  the 
stream  to  another  tank. 

The  amount  of  radiation  present 
IS  much  less  than  that  occurrinR  in 
many  articles  used  in  our  daily  life; 
for  instance,  it  is  less  even  than  the 
radioactivity  of  a  luminous  watch 
dial.  By  the  time  the  products  ap¬ 
pear  in  tankaRe,  the  tracer  is  .so 
dilute  that  it  can  be  detected  only 
with  the  most  delicate  instrument.s. 
The  material  used  is  self-destroy- 
iiiR,  and  its  radioactivity  falls  off 
rapidly  with  time. 

The  pipe  line  in  which  this  radio¬ 
active  material  is  beinR  u.sed  is  an 
oil  products  carrier  built  and 
o{)erated  by  the  .Salt  I^ke  Pipe 
Line  Company,  a  subsidiary  of 
Standard  Oil  Company  of  t'ali- 
fomia.  Construction  of  this  litie 
wa.s  beRun  last  summer  to  carry 
Rasoline  and  other  major  petroleum 
products  from  Salt  l-ike  into  the 
northwest  area  of  northern  Utah, 
of  Idaho,  and  eastern  OreRon  and 
WashinRton.  It  has  been  in  oper¬ 
ation  from  Salt  Lake  to  Twin  Falls 
since  January,  and  beRan  pumpinR 
products  into  Boise  la.<t  month. 

BUSINESS  NEWS 

Zknitii  Rm»io  (  orp.,  ChicaRo,  111., 
recently  purchased  a  buildiiiR  with 

SI)  ft  of  door  space  at  l.'iOO 
N.  Kostnex  .-Xve.,  ChicaRo,  111.,  to  be 
psed  for  the  m.anufacture  of  radio 
and  television  components. 

.'sYi.vvMv  Kikctkh-  I’Kom cts  Inc. 
has  lieRun  construction  of  a  new 
l)lant  in  Shawnee.  Oklahoma,  to  ex- 
l>and  its  ;adio  tube  inanufacturinR 
facilitio.  It  is  expected  that  by  the 
beRinniiiR  of  10.‘)1  the  new  plant 
will  prodii.e  more  than  a  million 
radio  tubes  per  month. 

Stackpolk  (  akkon  Co.,  m.  .Marys, 
I’a.,  has  purcha.sed  a  3-story  build- 
itiR  at  Kane,  Pa.,  where  electronic 
component  parts  will  be  manufac¬ 
tured. 

Aidio  I.N.STRI  MKNT  Co,.  makers  of 
intermodulation  measurinR  sets 
and  other  a-f  measurinR  equip- 
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D.  M.  STEWARD  MFG.  COMPANY 

Adorn  Off»€9  I  Wofk$:  Chaffottooga,  Tvnfi 
NocdKom,  AAofti.  *  CKK090  *  Lo%  An9«loi 
N«w  Vorh  *  PtiilodolpHto 


spMiolisft  In  custom-built, 

HICTROM  TUBE  MACHW 


YOUR 

NEEDS 


KAHLE  custom  BUILUs 
to  mok.  th. 

,«y  »>•«  “ 

,0  sob 

lobofotory  type*  to 

b^h  ipeed  IKoa-ct-o  KcM. 

pot*  eoth  ooit  throosh 

,r«,l  .u«*  o«r  P'«"‘  » 

ossor.  troobt.  tree  opetotK.- 
yoor*. 

1414  Button  SteinMochiOO 

TV  «»«"•»  bent 

iMiit  *0**  ■  .  ^(otien* — 
onO  wou****  Oc«elop<n*n* 
^  tobuiof- 


rFtff 
fxpf«r 
orsiCNiNc 

stevicf 


w-toxn*  mOti 

iiiHOtora  one  *<7 
pbalocelit.  «  »«y  *••*•  ■ 


W*  sp«iMiM 
boMttap.  lobo 
plot*  «»*••*• 
tt**4*'4.  ■" 

ro4i*  t*b«s, 
cMit  lonip*.  I 
p,*4*cts. 


^udek  and  Dock  s  precision 
high  speed  equipment  turns  out 
your  work  faster  and  at  lower 
cost!  .  I 


DUDEK  and  BOCK 


C*n»*i*e«*«n*  i«»l»e4 
jpaO  t*,  *w  eet' 


2100  W  fulton  D*pl.  E  Cbicogo  12,  111. 
HAymor**t  1-3076 


Now  iorooy 


T30B  So*ootk  St»oot, 


^  steatite 

CERAMIC 


Littl«-tb«Hcht*of  facts  about  eapaeitors 

Tb*  ahdri  ti««  breakdown  ▼olloq#  el  o  well-mode  D.C. 
copociler  la  ael  leaa  tboa  5  to  t  tlsioa  tbo  octeol  workiaq 
▼olteqe  at  SO*— 

£  =  5X0  mia 

C  =  Breakdown  voltage 

o  =  Bated  d.c.  working  voltoge 

INDUSTBIAL  CAPAOTOBB  ore  uavorylnqlT  keld  le  tbla 
lormnla. 

Peelqned  lor  maxlaium  aoloty  loetor  and  tke  taalleai 
poonible  volume,  DVDUSTBIAL  CAPACHOBB  ore  the  moat 
widely  uaod  capacitor  la  ladnatriol  appUcottona. 

WMITt  TODAY  TOM  OeTAIUD  CATAIOG 


Advortlalaq  moa  oftaa  •  • .  tka  Hat  la  m^o  tkaa  kail 
tke  atory.  McGrow-inil  Molllaq  Liaia.  uaod  by  ItTiillaq 
maaulactttrorm  oad  iadoatrtal  aorvleo  orqaniaattoaa. 
direct  year  odvortialaq  oad  aoioe  prometional  oUorta 
to  key  purckoaiaq  pawt, 

la  view  ol  proooat  day  dilflcnltioa  la  malatatalaq 
your  owm  moillaq  Uata.  tkio  oHscioat  poraonallsod 
advice  la  particularly  Importcmt  la  aocoriaq  tke  com- 
orohoaalvo  market  covoraqo  yon  aood  oad  woat. 
Kavoatiqato  today. 


Daaign  ooginwro  aod  maoulaaurrrt  ia  the 
radio,  alamical  and  dacuomc  kai^  arc 
iadioi  ia  LAVITB  the  pracim  qnaliuaa 
called  lor  ia  tbeir  spcciBcatiooa  .  .  .  higb 
votBpraaaivr  and  dielcaric  Kfcogtb.  low 
aioiarara  abaorpeton  and  reaiMancc  to  roc, 
fiimaa,  acida.  aod  bith  hcai  Tbc  carved- 
in^ly  low  loca>laaor  ol  LAVITE  plua  ita 
accllcm  workability  aukca  it  ideal  for  ail 
bigb  froqovnr?  applicanooc 


f  CO  Mforil 


McGraw-Hill  Publishing  Co.,  Inc. 

DOECT  MAn  DIVISION 

330  Want  42od  SUmI  Naw  York.  1C.  Naw  Ta 
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ment,  announce  a  removal  to  larirer 
quartern  at  1S3  W.  14th  St.,  New 
York  11,  N.  Y. 


The  ,Sqt'ARF.  Root  Mre.  foRP., 
manufacturers  of  built-in  and  out¬ 
side  tv  antennas,  announces  the 
purchase  of  a  30,)K)0-sq  ft  plant  at 
391  Saw  Mill  River  Rd.,  Yonkers, 
N.  Y.,  for  the  expansion  of  present 
facilities  in  the  tv  component  field. 


TWIN-BEAM  . 

OSCILLOSCOPES 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINEI 


Kenuix  Rapio  Div.  ok  Rkndix  Avi- 
ATlo.N  Cork  has  provided  fa<'ilities 
for  quadrupling  its  television  pro¬ 
duction  by  a  500-ft-lonK  x  72  ft- 
wide  addition  to  its  plant  on  Ka-st 
Joppa  Rd..  Baltimore,  Md.  ('on- 
struction  schedule  calls  for  comple¬ 
tion  by  Septeml)er  1,  1950. 


Rapio  Cork,  ok  .America  will  ex¬ 
pand  its  ('anunsburi;,  i’a.,  plant  to 
incor|M>rate  a  new,  modern  radio 
set  factory  and  will  increase  by  sev¬ 
eral  hundred  j)ercent  its  production 
of  tv  receivers  at  the  BloomiiiKton, 
Ind.,  plant. 


U3S  Provl'W*  PIIVT  *01  A'lTPl?.  friMB  ISi 
VUliaM'  to  I  Ml€n>*«v  .  an  1  i 
AJBpllflerv  Stopped  VIC  T>pe.  with 

Oiln  <4  1  at  r  Mr  BaiMlwtdih  t«  4«atn  of  •> 

•  •  Kr  HamtwtiiUi  ±  I  »  UH  ru  M  TnaC'*re<1 
^ul>pr•fard  Flitiafi.  ±  VK  Pywr 


The  Ri'H,  M.  Smith  Kstk.rprisk.s. 
Warren,  Pa.,  has  lea.sed  the  build¬ 
ing  of  (leneral  .Machine  Co.,  Titus¬ 
ville.  Pa.,  for  as.sembly  and  manu¬ 
facture  of  eleutric  wirinR  devices 
anil  electronic  component  parts  for 


PERSONNEL 


.-\RTHiR  W  Stewart,  formerly 
with  the  enjfineeriiiK  division  of 
('olonial  Radio  I'orp.,  has  lieen  ap- 
luiinted  chief  engineer  of  Clippard 
Instrument  laiboratory,  Inc.,  Cin¬ 
cinnati,  Ohio,  and  will  have  full  re¬ 
sponsibility  for  all  entfineerintr  in 
Ixith  the  r-f  and  i-f  coil  department 
and  the  instrument  division. 


ladallalloDOl  lh*i«  inaipansiTS 
PAMARCO  l•a•ion•  Iowan  wind- 
UK)  coats  barauaa  aoch  mochina 
wUI  occoasmoilata  iiiora  colls  at 
blybai  wtadinq  spaads  In  addition 
to  Inctaosad  production.  PAMARCO 
lonslons  raisa  production  quality 
Fioa-tunnlnq  action  practicolly 
allmlnalas  wlra  btaokaqa  and 
sbortad  turns.  Slmpla  thumb  scraw 
satttnq  quickly  odtusts  lot  any  wita 
qouqa.  No  to^  or  spactal  skill  ata 
naadad  ior  oparotioo.  For 
^  complata  data  call  or  writa. 


MllOKI.  Ill*  I’rnOilri  Slow  swkkPS  from  I  5 
in  SC  ■ml  /*  f'  Tctni- 

plateU  Tl  r  igfhiMit 

Kf  I  S  liH  isAln  »•••  TM  H  Haun  RUnkinc 

I  Irrutls  TriiCarad  Wwpapa  ^  \R  Mjrtr 


Vinton  K  Ci.ruti,  a  wartime  con¬ 
sultant  to  the  OSRl),  and  since  then 
affiliated  with  Hytron  Radio  &  Klec- 
tronics  Corp.,  has  lieen  appointed 
manai;er  of  the  renewal  tulies  sales 
division  of  the  National  I'nion 
Radio  Corp.,  Oranife,  N.  J. 


Inlq..*  TWIN  BK.AM  fl.l  lx,  1  BT  In  ItoTII 
Instrgmrnl*  l^'tl-1|n(  lMr«rtt)f  <'sllhrate<l 

f.if  .^irurtle  Tim#  »n»l  l*tt**e 

I  ••■tpATlson* 


WHITE  TODAY  FOR  LITERATURE 

AND  demonstration 


COSSOR  (CANADA)  LIMITED 

WINDSOR  ST  .  HALIFAX  N  S 

BEAM  INSTRUMENT  CORP. 

Rmw  mr.  til  rmn  An  .  nm  Twii  17.  n  t 


Joseph  W  Crownover.  formerly 
issiH-iated  with  I’ackard  B»‘'l  Radio 
Co.  and  with  the  Sonotone  Corp., 
wan  lecently  appointed  section 


NCWS  Of  THI  INOUSTIY  I 

chief  in  charge  of  the  experimental 
and  research  electronics  laboratory 
at  Klectrical  Reactance  Corp.,  , 
F'ranklinville,  N.  Y. 

t'HARi-Es  J.  Briody,  Jr.,  formerly 
with  the  Brookhaven  National  laib- 
oratory,  has  joined  Airborne  In- 
.strument.s  Ijiboratory,  Mineola. 

N.  Y.,  a.s  supervi.sor  of  technical  j 
services.  [ 

Rodney  D.  (’hipp,  director  of  enjri-  j 
neerinjr  for  the  Du  Mont  television  ' 
network,  ha.s  been  elected  chairman 
of  the  New  York  section  of  the  IRK 
for  the  1950-51  .sea.son. 

V.  A.  Carpenter,  formerly  vice- 
president  of  Continental  Klectric  i 
Co.,  has  joined  National  Electronics, 
Inc.,  Geneva.  III.,  as  chief  engineer. 

RfK'.ER  Bow'>:n,  previously  associ¬ 
ated  with  the  U.  S.  Sifrnal  Corps  as 
head  of  the  electronic  component 
research  and  development  division, 
has  been  appointed  head  of  the  ; 
entfineeriiiR  department  of  Cannon 
Electric  Development  Co.,  I.os  Anjr- 
eles,  Calif. 
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R.  Bowen  C.  B.  Dot* 


C.  B.  Dale,  formerly  director  of 
research,  ha.s  Ijeen  named  vice- 
president  in  charjre  of  research  at 
Webster-ChicaRO  Corp.,  ChicaRo, 
III. 

.1.  1).  Heibel,  former  chief  electri¬ 
cal  enRineer  with  Erie  Resistor 
Corp.,  PittsburRh,  Pa.,  has  been 
named  director  of  research  and  de¬ 
velopment  of  the  corporation’s 
newly  created  Re.search  and  Devel¬ 
opment  Department  of  its  Elec¬ 
tronics  Division. 

.Mel  Byron,  at  one  time  a  manufac¬ 
turers’  re.search  consultant,  was  re¬ 
cently  appointed  president  of  Elec¬ 
tronic  Instrument  Co.  Inc., 
Brooklyn,  N.  Y. 
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\  tACKTALK 


vestigation  would  show  if  it  is  pos¬ 
sible  to  obtain  the  components  of 
the  final  electron  current  sufficiently 
high  in  order  to  have  an  efficacious 
gain  of  amplification. 

The  job  of  simultaneou.sly  sensi¬ 
tizing  the  two  photo  surfaces  in  one 
bulb  may  be  too  difficult  or  perhaps 
it  will  l)e  impossible  to  obtain  a 
relatively  high  light  sensitive  Ag- 
r.s,0-C.s  layer  with  sufficient  sec¬ 
ondary  radiation.  In  the  further 
development  there  would  be  to  con¬ 
sider  fatigue  phenomena  in  the 
sei'ond  cathode. 

A.s  I  said  before  I  have  at  present 
no  (>os.sibility  to  prove  this  proposal. 
But,  fierhapa  I  have  at  least  suc¬ 
ceeded  to  incite  an  investigation  in 
this  direction.  Or  maybe  there  is 
someone  who  would  give  me  a 
chance? 
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Dear  Sirs: 

I  AM  sorry  to  .say  that  Table  1  of 
my  article  in  the  May  issue  of 
Ki.ECTRONICS,  “Antifading  Broad¬ 
cast  Antenna”,  contains  an  error 
for  which  I  am  responsible.  The 
figures  in  the  first  two  rows  of  this 
table  are  meters,  not  feet.  There 
is  another  less  important  error  in 
Figures  1  A  and  1  D  which  cer¬ 
tainly  will  be  recognized  by  your 
readers  as  such.  The  e(]uation 
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Looking  Alieud 

Dear  Sirs; 

As  i.ONt;  as  the  FCC  is  spending  so 
much  time  considering  bandwidth 
requirements  and  standards  for 
color  television,  couldn’t  they  also 
consider  the  problems  that  will 
come  up  with  three-dimensional 
television?  .After  color,  three- 
ilimensional  pictures  will  be  the 
next  step,  and  it  seems  to  me  that 
now  is  the  time  to  bring  up  the 
I)roblem. 

Ucs'.RR  1..  Sisson 

ftrnfiuatt  Kngxn^rrxng  HtudeAt 
Pnit  rriify  of  (*rt/i^>rTna  at  l.u*  Angel^B 
1.09  Angelt*,  CnUfomta 


YARDENY  LABORATORIES  INC 


HANSON  GORRILL  BRIAN  INC 

V*  a  Hit  6 

ri.»*«TKnMr 
mUKkl  1.1«'  Mkt  II4M«  AL 


KVtiuPi^  jhJ  Ott  eicf'mtKt 

R'VmX*  4'untrula  anil  nartm  lltefnlral 

4}«iiAtaT''fa  if  f.rwrtai 

IM  i  hamfwrw  fttiar'  W(>  1  .* 


WHEELER  LABORATORIES.  INC 

Rad.o  Mid  Kir<irryn\'* 

K  4\>  ng  UewHueh 


MlASUHlMtNTS  COirOltATION 
K.  :  /•.<•  li  .\|  llflHt  ' 

llvT  «  l|.<»k  l»’r»  H  u  "" 

J Aha  U  *aB  tv  .*««i 
afHvtailAt*  tfi  fha  lw»icn  and 
liarW.'pWHrwt  ktf  T>*1  la«*nDn#ii 

lkv«t.n  ^  J 


liar  'Id  ^  ^  bar* 
I’  N,N*k.  N  t 


Auguft,  1950— ELECTRONICS 


McGRAW-HlLL  publications 


SHORTAGE  of  RADIO  &  TELEVISION  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES? 

One  EUROPEAN  source  of  SUPPLY! 

Soci«t«  IndwttfMI#  ALFA. 

«•  U  Sotm.  M  BRUMCLt-BHtlvw. 

UWm:  RALFA.BBUMiLA. 

Mdrritf^octufAPS  ond  fipopftrt  pf  Woeld-W^  p»ptftoffO«» 


How 


read 


with 


your 


business! 


Read  the  ads!  Every  issue  of  this 
magazine  contains  ads  that  offer 
valuable  services  and  useful 
products  by  which  your  business 
may  be  run  more  profitably. 

The  time  it  takes  to  read  all  the 
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sources  of  supply,  by  helping  you 
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ple,  you  may  locate  one  machine 
that  will  cut  your  production 
costs,  or  step  up  your  output.  Or 
you  may  discover  that  the  equip¬ 
ment  you've  fiocn  waiting  for  is 
now  available. 
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BABftM  tMFM  Pt  *44  «fr«  In  iinMy«intB4  eyIU. 

AlBntfyrA  mtAyryl  A/lA  s  1/4  tor  yJI  «««ryyy 
■fry  cyfis.  R*tuly(*A  vycyyai  taA«  circuit.  Jych 
fur  yuAly  InAicatiyn  t*  ftuMtriuMt  oalBr. 

PryfUBt  AaltvufHs.  Prtcy  ilM 
KARTRON  Hvntlnftcfl  ByycA, 
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Searchlight  Section 


IMPLOrMINT 
■  USINISS- 


OPPORTUNITIES 


IQUIPMfNT 
:USEO  OR  RESALE 


POSITIONS  OPEN 


MEN  HOLDING  Ph  D. 
OR  M  S.  DEGREE 

Openings  for  men  holding  the 
Ph  D  or  M  S  Degree  in  the  fields 
of  photo  surfoces,  secondory  emis¬ 
sion,  solid  stote,  both  light  ond 
electron  optics,  mechonics,  elec 
tronic  circuits,  analog  computers 
ond  servo  mechonisms. 

Salary  commensurote  with  eipe 
rience  and  obility — Excellent  op 
portunity  for  suitobly  quolified 
personnel 

PI*«M  fiiriiiih  cemeUr*  ratyme 
of  oRiKatteM,  oieoriooca  att4 
•olorv  roeoiroe  to: 

CAPEHART-FARNSWORTH  CORP. 

INOUSTRIAl  RflATIONS  A 
eieSOMMd  DIPAHTMINT 

FORT  WAYNE  1  INDIANA 


POSITION  VACANT 

Cl^ctroKk  iMt^noU  d«v«lep«B*nl 
wonted  lo  tali*  cliarq*  of  d«v«lopBt«al  oad 
CBBirol  lERbcrotOfT  Man  wtih  ot  l«o«t  3 
T«ar«  •ap«rt«Bc«  im  vocutua  prodoc 

!!••.  OBd  d«vBlapm»nl.  d*^rM 

IB  Phyatet  Clactrkal  EaqlBMr 

tBf  Of  CliamktrT  and  aoma  aaparianca  ia 
aocuuoi  tuba  molarfol  raiivirad.  Mibibiuib 
OEia  M  Wotk  ta  prtnarily  with  cothoda 
aad  aiBlaatatt  problama.  Glaa  datotla  In 
ctudiaf  09a  adttcatioB  aapartaaca.  morp 
lai  atotua  ralaraticaa.  aaotlobUity  ond  aol 
ory  aapactad 

r  dV44.  Ilirstii  n..  • 

!)•  i.ntX  nt  .  New  Y.iik  II  N  Y 


MECHANICAL  AND 
ELECTRICAL  ENGINEERS 

Lonq  ootobliohod  Boaolactuioi  Iocalo4 
In  south  Coatrol  Now  York  Suno.  pio- 
ductaq  larqo  voluao  ol  oloefto  Boeboni 
cal  dsvicoo.  bos  sovoral  attraedvo.  por 
manont  pooltloaa  ior  osporloacod  mon 
mioroslod  in  croollvo  doslqo.  dovolop 
moot  osd  productloa  onqtaoorlnq.  Fur 
nish  complolo  roouBO  ol  Iralninq  and 
•xportonco  whoo  opplyinq. 

P-7I7S,  nr-fnrnoK-A 
IM  W  llnd  ft  .  Now  \ark  IR.  N  1 


SENIOR  ELECTRONIC  ENGINEERS 

I  (  ar  Mb.  aat  Fa«»  taa*  4  wars  eiyerier'ie  la 
•Iwtraafr*.  profaraMy  la  AalR  a*  Mia  ipaatl 

aifitat  eawaatfwv.  ralar  Salary  eaai««niarat» 
wita  aatlfty  Patttiaat  wita  prafratsiw  N#w  Vara 
roMBFra  anP  iavalaaaaat  Prai.  aRrrilaMt  aPeanra- 
mant  paatiailftlaa  Glva  ca«alat«  tfatafls 
P-riM.  I'lM'trtWiK* 
fJO  W  «tn.l  «*t  .  Nra  \ork  I**.  V  \ 


PROJECT  RADIO  ENGINEER 

Ta  taM  raaaaaalMa  cHaraa  0l  daatfa  aC  radia 
•a<naiaAl«atlana  ayttaiaa  Mwaaa  tba  Naaratlan 
iblaada.  Ciaarlaaaa  la  VHr  aad  Micrawava  llaki 
datifa  daairaata.  CaNaaa  traintaf  ar  aaulvatani 

'•acaaaary  Li«a  la  Naaalala. 

MUTUAL  TELEPHONE  COMPANY 

■  ss  2200,  Homlyly  T.H. 


HEI‘IIE^  ftrx/  A"  Atlii'rtg  lu  t>n<'e  NStlrref  ycra 

SPU  \nHh  SSt  H*  Ifad  St  'I* 

I  HH  !».♦»  !>•  V  Muhtif.in  ter  JIJ 

I  \  EHWtlSt’O  «•  /•'•I  M 


^SITION  VACANT 

\V\NTKI»  Kl.r.tn  K« ‘HTATK'  t  apacitor  Rn*1 
nr«*r  M t pwrirn*  o><l  in  iltniKn.  prfff'fastng  and 
larLuf^-tUfi  <f  t>apar  «liTlr<tric  tapacltora 
Kniiwlrdaa  i>f  tiniat  nitara.  ttiftalliaasl  papar 
Al-a  .fi'iM  •  arninu'  •  aparltora  anil  mlra  ra 
tai  ltnta  daairat'lr  Write  full  partiiulara  aa  ti' 

•  tper.rnf'r  •iinnilential  I*  <sSf2  KlrctionU'a 

s\I.KS  F;N«MNKP”H  with  thorough  kBowledga 
of  all  phaar*  of  e.r' tronU'  parta  Muat  have 
l  leaa-ng  4>t  ra.,nAnty  wxts.  utlva  ahiltty  and  gi-od 

•  nntai'ia  tn  induatrv  Permanent  job  with  e\- 

•  etlent  te  \\  rile  full  detaila.  paat 

t  xv^erien' r  and  aalary  deaired  P-Tll.i.  V:je< 

V^N«»lNb>Ml  With  thfirough  know  edge 
«tf  all  pl.aata  of  a!ei'tron,>  parta  Muat  have 
pieaa.ng  i'*'ra><naht  y  e>etuiiv«  ahiMty  and  good 
'•nia  ta  in  tnduatry  permanent  Job  with  e\ 
•llrnt  j'i-ape«ta  Write  full  detaila.  paai 

■  Lperim*  e  and  aalary  deaired  P-  llR,  Kle' 

PIMM.  IMT  K«»K  fundan.rntal  ete.  iron  tube 

tvaean  h  .*<hiiul«l  be  fa'ii  har  w  th  te<-hn!«ju«*a 
•f  p'odu'ing  photo  riei  trii  .  a**i'undar>  erniaaive 
»s  nd  rtt'T  eaient  St  i  er  n*  e»  |ser  lenoe  with  ete*rt  ron  - 
,'tira  phya  al  >  pt)<  •  and  mdid  atate  pt>>a.-a 
•  n  adxaniag'  P  71911  P.lertronlra 


iMPLOrmiNT  AGINCY 

KI.Kf  TUP  Al.  K\<;|NKHH>  Tea-  h  ng  Power, 
K.eotruniia  AM  ranka  to  Head  l>e|artment 
Pnisersittra  At)anti>  Pacifli  T'  fR'iQO  titve 
I  tione  I’hsfto  WoaPf  I'Pne  Tea*'hera  Agent  y 
raat  l«ana-ng  Mlrh 


( 


! 


ELEGRONICS  MEN 

f  NGlMCCfflllG  OtnCCTOflxVICf  -FRCA.— ^a- 
daettaa  ate  .  la  tTO.dOd 

AOMiRIItTPATIVC  iNGft  —  Claclra.«acaaNl 
tal  IH  9m 

AMT.  CHIEF  EMGR^-FhaRt  biaalatara  (II.Md 
quality  CONTPat  MGRh.  <11  Madia  Elw 
Iraak  (1)  hal  Matallarty  llO.MO 

PROJECT  &  DEVEL  ENGRS 


VHICH 

MMOOUCTiaN  MQM-~tifaal  Eaaiawaat  MdOO 
HFG  A  PMOCEM  EHGMft  HIGH 

•  ALft  ENGMO-^EIactraaiM  .  HIGH 

Sabmit  dapficatt  rasamaf* 

FRANKLIN  EMPLOYMENT  SERVICE 

22s  S.  ISHi  Sr.  Rhila.  2,  Pa. 


Engneers  -  Executives  •  Techakal  Men 

Salariad  Paalhaai.  »4  OOt  ta  Ud  Md  Thli  Caa- 
Adaattal  aarvifa  far  mea  aba  dasira  a  a«w  eaaaar- 
t»aa.  will  aav«4aa  aag  eaadact  aretiaiiaary  nafatla 
tiaat  witbaat  nab  ta  a^*M*f  aaaitiaa  band  aaaia 
aai  addraM  lac  dataiH 

TOMSETT  ASSOCIATES 
1202-2  Owter  Old*.,  PitHburth  1«,  Pa 


tmnOYMtNT  SERVICE 


SAI.AHIKI)  l-KItKi  iS.NKI.  «1.(IS0  Hi. 008  This 
'frnfldential  nersice,  eatabliahed  1127.  ta 
geared  to  needa  (tf  high  grade  men  who  a**ek 
a  •  l.ange  <if  oonne*  tion  un<1er  cunditiona  aaaiir 
ing.  if  employed  full  protertiun  to  preaent 
IK>aitiun  Send  name  and  addreaa  only  for 
rletatla  Peraonal  <  finaultation  invited  Jira 
Thayer  .lenn:ngN.  I>e|  t  I.  241  i>range  .st  ,  New 
Haven,  t'onn 


POSITIONS  WANTiD 


U  .M»10  F:v*;IN  KKM  H  S  K  F:  five  yeara  experl- 
•  n  «  ■••nnulting  radio  tngineering  and  re 
a*-ar«li  S-»me  to-arhing  rxpertenc’e  PW  7123, 
►:ir.  troni' m 


fiPKNINiiS  UK  a  HS  or  etjulv  Kle*  ! ronto  (^hlef 
Kngfii  •  •  r-nat  -tnaint  i  Inntrurtorn.  Ann»r- 
fea' h  iPxp  or  Nfutlenti.  Xmitter  Kngra  lai 
fonr  ic  ne«  HKIt  Katlio  TV  Employment  Mu 
real!.  M>  X  4tl.  Philadelphia 


Kl.Ki  TH'tMrS  KNfilNKKR.  29,  HS  ’42  r*al 
Tom  ii.  A  yrn  Sig  f'  liadar  OfTlter.  over  &  yra 
eonim  exp  development  engr  on  mat  landing 

eqijtp  metal  detes  tora,  geophyno  al  rxpl  e<iLitp  . 

tneier  <al;l>ia<ion  aiandar<1n.  V  H  F  Hetertorn 
liad  Teletype,  flovt  apeoa  Preaent  aatary 
IS4'*‘'  .ivadalde  after  .Tuly  PW-7131.  Viler 


TPMV:  V.Nf.INhVIK.  Ph  r>  phyautat  w  ahea  t- 
leave  government  a|»ona<*ied  projeot a  for  o«fm • 
pany  lueaktng  inta>  <  «*ininer>'tal  tut>*-  devel<)t>- 
ment  t'oiTipet.-nt  to  d  reel  tube  development 
iTianufaoture  <aUr}.  flA.OOD  !‘W  7114.  Klee 


MAlHti  KL.Vj ’TKt '.N’P  "S  Te»hniejar.  .\merlcan 
rtge  ;t.  a.ngle  tfeNir*-f>  long  term  |M>altlon 
.tii.v  w  fieto-  vn  Philii  |»tne»  .\mlable  d.ate>sitior 
"peakB  aotne  H'agHb’g  and  N'laayan  10  yearn 
oiditary  amateur  and  lornmereuil  ra«lio  ex 
ps-rien'o  p\\  <1*'..  Vileetr<>ni<  a 


WANTID 


A  S’  YTH  I  N’O  w  .t  h  n  re«a..n  that  ta  want  eil  In  t  he 
ho’bt  aorsod  by  VMe<tront<-8  -  an  he  rjulrkly 
lorated  thro'igl,  bting  ng  it  H»  the  attention  of 
th*-iiaan<ln  i-f  men  wh'>ae  interent  la  aaaiired 
r>ei  a  foo-  th.a  ■  th*  tuin  neaa  paper  they  r*ad 


MANUFACTURERS  AGENT 

WoaU  Itfia  ot  prodiKtion  items  coMiag  on  tke-^ 
tricoi  oad  radio  equipment  mcnutocturcrs  Ter 
ritory  AM  ot  New  York  State  excluding  tke 
nsetropalitan  area  Selling  the  best  manutac- 
turers  IN  this  area  tor  twenty  years. 

MA.7i02.  Rlwrtrnniea 
‘.w»  W  42nd  Ht  New  Ynrb  II.  N.  T 

CAPITAL  NEEDED 

Ta  tiaOBCe  th#  orgaBiiotiaa  el  o  amall 
plant  ta  produca  high  dlalactric  titanai# 
eopoettora.  Intaraat  La  buamaaa  ia  ratum. 
For  turthar  dataila  writ# 

OO-rWO.  Flwtr'^irk 

530  N  Mu-eugan  A«e..  ('hiear'  U.  fi> 
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RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Bectronks  Engineers 

R(!A’«  iicady  ||ru«th  in  ihc  6cld  o(  dec- 
tronio  rctulo  in  itiracii«r  oppoiiuniuri 
for  ciciirical  and  mrchanical  engineer!  and 
phyiicisis  Fapcrienced  engineers  are  fend¬ 
ing  ihc  "right  position'*  in  the  aside  scope 
of  Rf  .A's  actisities.  Equipment  it  being  de- 
!  eloped  for  the  follossing  applicaiiont: 
communications  and  nasigaiional  equip¬ 
ment  for  the  aviation  industry,  mobile 
transmitters,  microwave  relay  linhs,  radar 
systems  and  components,  and  ultra  high 
frequency  teat  equipment. 

These  requirements  represent  permanent 
eapantion  in  R(.A  V’iaor’a  Engineering 
Division  at  (.amden,  which  will  provide 
excelleoi  opponunities  for  men  of  high 
caliber  with  appropriate  training  and 
esperieocc 

If  you  meet  these  spccifecationt,  and  if 
you  are  looking  for  a  career  which  will 
open  wide  the  door  to  the  complete  ex¬ 
pression  of  your  talents  in  the  feelds  of 
electronics,  write,  giving  full  details  to; 

National  Roemltinf  Mvialan 
•ait  too,  RCA  Vlctae  DIvMan 
■adia  Corporatlan  of  Amorka 
Caaidan,  Now  Jaraap 


PHYSIQSTS 

SR.  aECTRONIC  ENGINEERS 

Familial  with  ultra  hlqh  fraquancy  and 
micro  wa*a  lachniqua. 

Expananca  with  alactronic  diqltal  and 
or  analoq.  computar  rosaarch  and  da- 
ealopmant  proqram. 

Solariaa  commanaurola  with  axparlenca 
and  ability.  Excallant  opportunltiaa  for 
quall'iad  paraonnal. 

Contort. 

C  G  Jones.  Personnel  Deportment 
GOOOYEAg  AIRCRAFT  CORPORATION 
Akron  IS,  Ohio 


SEARCHLIGHT  SECTION 


SENIOR 

ELEaRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 


RADAR, 

COMMUNiariONS 

and 

SONAR 

TECHNICIANS 

V/ANTED 

For  Overseas  Assignments 


MnraiTjM 

REQUnZMDfTS: 

1.  MJ.  or  PliJ).  la  Rhyalea  oe 
EX. 

2.  Not  loan  than  itva  yoara  aa- 
pariaaca  la  odaoBcad  alactfoolc 
clrctill  doealopasoni  arMh  a  racaed 
of  occompllahatant  qiafaq  ovl- 
danca  oi  an  unuaisal  daqtaa  ol 
iaqanuity  osid  ability  la  ika  Hold. 

3.  Minimum  aqo  2S  yatna. 

Hughes  Aircraft  Company 

Attonttoai  Mr.  Jack  Harwood 

CULVER  CITY.  CALIFORNIA 


SEVERAL  ENGINEERS 

Needed  by  controctor  for  work  at 
Novol  Air  Missile  Test  Center,  50 
miles  northwest  of  Los  Angeles. 
College  Degree  and  experience 
essential.  Radar,  digital  computer 
or  general  pulse  technique  experi¬ 
ence  required. 

ELICTRONIC  ENGINEERING  CO. 
OF  CALIFORNIA 
1 80  South  Alvarado  Stroof 
Los  Angolas  4,  Coliforaio 


Technical  QualiiicotioaA: 

I.  At  laaat  3  yoara'  practical  oaporionco 
la  laalallalloa  "nd  molaloaaaco. 

1.  Navy  vatarona  ETM  1/c  or  hlghor. 

3.  Army  votorana  TECH/8GT  or  klqhar. 

Personal  Qualiiicotionj.' 

1.  Aqo,  nvor  23— muat  pooa  phyolcal 

oaamlnalloa. 

2.  Ability  to  aatumo  roaponalbllily. 

3.  Muat  atand  tboroaqh  charactor  la- 

vaatlqatlon. 

4.  WUUaq  to  qo  ovotaaoa  lot  1  yaai. 
Boa#  pay,  boaita.  living  ollowanco. 
vacatloa  add  up  to  S7.000i>0  pot  yoar. 
Ponaanont  connoctlon  with  company 
poaalbla. 

Apply  by  Writing  to 
A-1,  P.  O.  Boa  3414 
Philadelphia  22,  Pn. 

M«n  quaUi*<l  Is  RADAB.  COMMUNICA* 
T10N8  Of  SONAR  glv*  compl«t«  hUtory. 
Int*rvl«w  wUl  b«  arranq^d  tor  auccM*- 
fal  oppUcontt. 


SCtCNTISTS  AND  ENGINEERS 

WMtoa  for  (nttreetlnf  otii  grofesslonAlly  ehalloAB> 
int  roMArrfi  sn4  m4ysf*f4  aovoAopmeof  in  too 
fieltft  of  Mtcrowavo*.  rndnr.  gyrwc»»oe,  eoreowecR. 
InstrvMontatloa,  coMputer*  AaU 

•tocironic*  tetontHle  or  •nftAMnnf  ioiroo  or  oa- 
toAAlvo  (MhAteol  ••••Hooeo  rooolroa-  S^onr 
mortMrofo  srftfi  Ana  oMIlty.  Olroct  ta- 

to  Mfr..  CnflnMrint  PereAnnof.  B«ll  Alr< 
cFAft  CArpATtHAW.  P.  O,  Ban  I.  BaBaIa  B.  N.  Y 


S*t^OtC€%4. 

PROJICT  INOINIIRS 

Five  or  more  yeara  experience  in 
the  deaifrn  and  development,  for 
production,  of  major  componenta 
in  radio  and  radar  equipment. 

ASSISTANT  PROJICT  INOINIUS 

Two  or  more  years  experience  in 
the  development,  for  production, 
of  components  in  radio  and  radar 
equipment. 

Well  equipped  laboratorieii  in 
modem  radio  plant  .  .  .  Kxcellent 
opportunity  .  .  .  advancement  on 
individual  merit. 

R^mai  ■  Hm  adaq—ta  Havtiag 

.'^nd  reaume  to  Mr.  John  Siena: 

bendix  radio  division 

RINOa  AVtAnON  CORPORATION 
Baltiiwera  4,  Maryload 


POSITIONS  OPEN 

SENIOR  ELECTRICAL  ENGINEERS 

For  microwave  plumbing  ond  antenna  design  and  development.  Must 
hove  from  three  to  five  years  engineering  experience  in  either  of  the 
above  fields  ond  hove  a  record  of  achievement  indicating  ability  to 
organize  and  execute  development  work.  Project  Engineer  or  equivolent 
experience.  6.S.  Degree  from  occredited  engineering  school. 

ffere  are  two  excellent  positions  with  future  opportunity  for  the  right 
men  in  on  aggressive  reseorch  engineering  firm.  Salaries  open.  Inter¬ 
views  will  be  arranged  for  appliconts  who  submit  satisfactory  resume. 

ENGINEERING  RESEARCH  ASSOCIATES,  INC. 

1902  West  Minnehaho  Are.  St.  Paul  4,  Minnesota 
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SEARCHLIGHT  SECTION 


WANTED 

RESISTORS 

and 

POTENTIOMETERS 

single  J-dual  JJ-triple  JJJ 

made  by 

ALLEN  BRADLEY  CO. 

any  wattage 

any  ohmage 

any  tolerance 

WE  PAY  HIGHEST  PRICES 

•  •  • 

Resistors  Other  Makes  Are  Acceptable  Too: 

LEGRI  S  CO.,  INC. 

130  West  102  St.,  New  York,  N.Y. 
Phone :  AC  ademy  2-001 8 


WANTED 

ONE  USED  240  CYCLE  GENERATOR 

no  t  270  V  AC  1  t«  2  K  V  A 

ADVANCf  TRANSFORMIR  CO 

U22  W«Bt  Aecntp*  CNrcaqp  40  lili«i«i% 

WANTED 

WESTERN  ELECTRIC  AMPLIFIER 

MODEL  n26C 

Lrvrl  Govrrninq  Type 

k*  »  -  ••  -ni  * 

W  4.  ,  1  >.  N.  *  ^  4  .N  s  > 

WANTED 

MICROWAVI 

m 

m 

T 

130 

EST  EQUIPMENT 

W-714?,  ElMtronlr* 

V  4Jn4  8t  ,  N>w  Tork  11,  N  T 

WANTED 

WESTERN  ELECTRIC  VACUUM  TUBES 

Tjp—  loir.  lozr.  mh.  i^aa  or  i.  3ioa 

or  B.  IDA.  3t»C.  333A.  32tA.  33tA.  34tA. 
343A.  3S2A.  373A.  374A,  M3A.  3t4A,  I21A 
Ballast  Lamps. 

W-6MS.  EUctroDics 
S30  W  42©d  Ht.,  New  Toril  U.  N.  T 


WANTED 

ToUtypowritors  comploto,  eoapoosots  or 
ports.  Aat  quantity  and  condition. 

W -dM4.  KlACtrontrs 
ISO  W  *tnd  91  .  N*W  V'»ik  II.  N  T 


WANTED 

SCO  RECtIVCaS  TRANSMITTERS  4  lo  t  Watti 
4S  SCR-TO*— 45  SCR  501 
SURnUS,  COMPLETE.  BRAND  NEW.  UNUSED 
OHtn  FOO  N»  York  le  bt  lobmillorl  witk 
comploto  lifN  of  onitt  compotiir^  oaok  ittm  to 
54 -AAta,  KI.M'trontro 
now  ttnrt  Hr  .  Now  Tork  H.  N  T 


WANTED 

mSULATORS;  POLE  LINE  HARDWARE; 
OUT  STRAND  WIRE:  COPPERWn.D  WIRE; 
WESTERN  ELECTRIC  TOOLS;  SPUCUEG 
SLEEVn. 

VICTOR-BERNARD  INDUSTRIES 

NE  Cot  2]ii4  R  lohigk  Attt ,  Philo  12,  Po 


WANTED  TO  BUY 
PRIVATE  LABORATORY  Wishcj  To  Pur 
chose  For  Its  Own  Use  High  Grade  Test 
Equipment  and  Bone  Radio  Components 
Replies  Held  In  Confidence 
w  7i;i. 

1.'"  M  tJi.l  1'  N.«  4  k  1>  V  ' 


Bv  Wisi.i  V 

advertising  your  used  or 
surplus  new  equipment  in 
the  Searchlight  Section 
you  turn  it  into  CASH. 

"SEARCHLIGHT"  is  the 
recognized  national  center 
for  the  buying  and  selling 
of  such  equipment. 

Information  Cheerfully  Given. 
Addrest.  Classified  Advertising 
Division 


Auqotf.  1950  — ELECTRONICS 


i 


2)2 


CONDtNSIRS 


/mycMiutiit 


400  CYCLI  TRANSrORMiKS 


RatiM* 

a  5v  j  r  o  iin;*  t*  ^ 

a  t  ST  3V.'  OMIA  1*  0  Arcs  I  M 

•  %  M.'.v  \  i  f? 

irv  4  ).  4  IV  S  )15V  »A.  s  *» 

ft  4V  U  Amp  r  >•  Al*ur  2  2% 

j  ^  4  n*  1  tu.  r.o  APQ!^  •  w 

•  3V  lA.  I  SV  2A.  r.o  PKlTXA.  1» 

M  r  VtT  » A  I  M 

S»  2V  lln.  asv  t  1.  'V  SA.  r.  o 

4»t3M  l-»4 

•  a  »  «  .n*  «  AV  4  4«0  200  MA  4.M 
2  I  IMV  «h>V14A.  t}gV  00012a. 

r  >  A»tij  I  •» 

24a«>V  400  Ala  V  o  %I*T  4  7  4S 

23  AV  Tapi^l  S2V  4?  MA  I  M 

OiMiViT  .<'>  Ma  1.46 

4<WV»T  11a  ISOVIT  l^oa.  4  5V '4  13. 

n  lA.  4'V  Tapt«N|  2sV  4  an<1  3a  4.M 
4  4V  2  3.  4««|»V»T  <'Ma.  4.4/  IMa.  J.M 
4  4V  7  3.  4  4  3  K.  a  4  2  .3*  2.49 

rY/4  7.  4  .1  24.  1.2.3  2a  2  49 

a  43^  fta.  a  4\  1  3  I  46 

4  3V  9  IA.4  SViT  a  *.*.  2  X  2  5/2  5a.  2  49 

5V  2a.  4  .3V  2a.  5V  2a.  4J  3a  2.49 

SV  t.3A.  \  |n4  2.95 

4  3  17.4!  aa  a  iviTllA  245 

aoV.  4  3V.  4  3V,  5V.  S20V.  4  SV  '20A 
t2«»V 
av 

20V  20V  I  49 

a  4  T  3.  4  4  3  ft  4  4  2  S  2  45 

.392V  lIHMa.  a  3  4  la.  3V  2  W  r  4.95 
a  3V  9  I.  a33*i-r  a.*a.2  i  2  :.V/2.5A  2.95 
av<*r  <ftHfti4  KVA  .46 

a  43  ftft  •.  4V  ta  1.44 

1034  \«T  nia.  a9V‘lO.  2  X  43V/1. 

•v  2  4  :  2.  A3  I  A44 

32a3*!T  3o».  4  3V«T  2a.  33'tT  29  4.46 

4iM)Vi'T  ;3Ma.  4.4  2  S.  il.'ISa  XU 

1300 V<T  iMTtn  gi>  2  21 

aOOViT  34Ma  1.4t 

1  .3V  1  7*  3V  *•  V.  4  *3'  4  5.  a  5  'Sa. 

Par  fkni724  3J6 

440V  30yila.  2  3V'l.:ia.  1*  o  Al’H 


MICA 

SOLAR  XMB 
TARRID  HOLfS  I 
Mfd  Prka 

24A4  V  Teat 

4044I  14  23 

444423  25 

••Ml  1.5 

••M3  15 

MM75  15 

•Ml  15 

•MI5  15 

M«i5  15 

•Ml  15 

•M4  15 


AMRttFIIR  RL-2 
Caaaart  ta  liitO  64*< 
ity  pOafta  Aaip  ar 
•aaacO  Aaip  Coaiflato 
«itti  tMtoa*  aft4  4)rna« 
watar.  far  24  V  DC 
aaarattan.  U*a4  Oat 
la  laad  caaOitian 
APCCIAL  PRICE 


Rirf  cKer 
Tyb«  CI«mR» 


R5  ARM  7 
Camaaia  Rac. 

AOF  Rae  lOOta  1756 
KC  la  4  Baa4« 
(•ant  Taa|n«  CAMri* 
tar  «/l5  TaMt.  4. 
6K7.  I.M.;.  I•4J5. 

2  5B«.  2  tr4.  I••N7. 
I  fi6C7.  2.2061.  I- 
524.  Cxcallaat  135  00 
(•oa4  ....  110.00 


Flat**  l4>  MiUtl 

•  »unear  . 

'■119  riair  lo  Una  lajurTr 
12^411  IMat*  lit  \n\t^  (  tOl 
rial*-  (*•  I!  >  cir  lina 

ra.3  l.tiir  |4>  1  .rill  (t  < '  3 

>  PMO  Plate-  te>  lUia 

mMbju  te*  .'.MMl .  ... 

>  7‘J  M!5»-  »»r  Ijor  te«  •  fO! 

•  HII7  lo  r*r»rl 

ClaAti' 

io[Hit  nia/i’i  *•*  311 

I  »«ta  ... 

!•♦  7  1*1  uwaao.ij  i4»  II  H 

teVMo.;> 

^  PI  «H<aanr  tel  a7'J  l.lrw* 
143  |.lna  OiNO.j  tei3'(  A-i 

•  19  IJnr  I.Vivi’  tn  (•Hli) 


«  3VIT. 


•»  t-.  mv  -a  247  aiivi  I 

IMNIV  2'3»  HA.  53M0A  11 

ll'a*!-  TO  I 

2  *.3-  3  'jiwv  2  HA  14 

IS  5  KV  3  5  MA.  II 

734VIT  .l7Ta,  ITIOVIT'  ITTa.  I 

•  3V93  :  :\  !4'.A.  J 

2  '■  20  1  4 

4  SV  12a  a  SV  2a.  a  '.V  la.  I*  o 

5N  3112  3  I 

•  43'(T'7  .3.  4  4V4T/1  •.  a  43'I*T/1  5a  * 

a  .IV  2  7.  a  IV  aaA.  a.sviT  iia.  j 

4  5V  12A.  2'.«v  too  MA.  3V/U  IVo 
AN  AI*N  13  1 

teXiViT  S.3  MA.  4  «r  1.3a.  4  4V/2  Sa  ; 
CWViT  30  MA.  4  3V»T.'2A.  6V(T  Sa 
I*  o  R.%ft  3l(gft 

1400<T/  531  3,  f  iov  .3MA.  2  .3V  1.7.3A 


MANY 


14«.^.3A  far  Rart. 

ate.  22.72 

24v  I.5A  far  ARC/B. 

ate.  21.06 

2U)0»  4Ma.  2.2  2A 
$6  72 

loao  Vet  -SSMa  ?«6  3 

I  2A  14  42 

;20Vet/220«A  6.4/ 

i  7A  4  4  4.  Sv/IA. 
I  25  lA  22  2$ 

645Vci  90Ma.  5«  2A. 
•  f«  I  2A  TaaaaO 
PfI.  22  25 

2  5«  SA.  2  5«'5A.  tar 
aM  Tuba*  9000  Vt 
22  M 

ISOVet  79  Ma  6  i'  4 
4.13  I  lA  21  75 


CLECTROLYTICS 
Prong  Mount 
D  Y  Tvm 
UC  M 
10  for  $1  75 

Mfd  Volt 

44  134 

M  |5« 

!•  2M 

n  454 

la  4M 

J#  24  25 

!•  14  154 

24  24  134 

40  44  154 

24  .14  254 

1X24  |34 

44  254 


T  V.  Tran%leroiar,  7*  ar 
%'  xreaa  UMK  5MA 
; 20vH  200M  4  4 '4.7  A. 

4  4  aA  5  lA.  I  25  lA 
II5V  aO  cy  latal  Prita 


BC>«0S 
INTCRPHONC 
AMPLIFIER 
a«ilv  raavartad  la 


aianKatlan*  Mt  far 
oftKa-naata-ar  far* 
tory  Onimal.  Raw 
•  ranvaryian  Ola- 


Sp4CMll  CflokM 

10  HV  254  MA  21  25 

20HV100MA  4  49 

5  HV  150  MA  .99 
25  HV  76  MA  I  25 

4  5  HV  125  MA  I  29 

11  5  HV  90  MA  t  19 

5  HV  150  MA  I  45 
Dual  7  A  II  HV 

9MA  139 

It  HV  450  M A  II  95 
5  HV  204  MA  I  29 
10  HV  500  MA  12  95 
Many  afhart  Writ# 


ARC  S  M  O. 
COILS 

5029  3.4  MC 

5010  4  5.2  Mr 

Mill  5.3*7  MC 

6012  .7.9.1 

Prlca  194  aa. 

4  far  II  50 


CABLE  CLAMPS 

Tlaa.  41.  4.  A  7.  Lae4 

ry*#.  Priea  64  aa  7Ca 
10  far  ImC 


VARIABLE  CONDEft. 
WaMar  2  72-0  06  airnf 
ratanr  OlAtaa. 

Priea  I 


B  SPECIALS  B 

2  SV  4L4  Tuba  Oiraet  Haatrr  Ra  naufral- 
iiatian  yp  ta  45  Mr  Mai  Input  400  V  75 
Ma  Output  20  Watt  R  F  ar  W  Warn  Afl2 
Attdta  614  Ortal  Bata  Fll  2.5V  2A. 
Prtra  294  aA.  5  far  21  00 


SCREW  mTG 
W'rleodi  D  TYPE 
Mfd  Volt  Prlca 

4  540  20  15 


i 


LtM.  Bo4d  ttpr 

UT  umm 

t  tmspkM*  «Uli  »(l;>4'‘ai»U  pfub*  MMl  crffCAl  owtpu' 

^rpeteM*  M«nad  Lla*.  A4N«l»hW  p^>h»  Hnmb^ 

•m  tff»  I'i'K  liiii;  tTMtt 

OtrpctWiiPl  Cmtif  WtmmMm  MM.  ltI*H  M«  M 


OirprlipApi  cMiplpr  Cf  10>  Al-H-tl  Mf  » 

Mftsrvd  Clb»«  ct>««r  to  eotfr  V4  tO 

TR  ATfl  tertio*.  to  oo«vr  M  tP 

f'lMiM*  toctioM  i*  eboto  to  H*oAc  U  m 

“ft"  CiM>«  Cb«4M  to  ni«<rf .  M  SO 

Adaptor  round  to  oi’^aro  rovor  SS  00 

i'aadaar*  '  Ta/aht  'a  tiom  tp'th  pr^MaurirM  mn 
.  ..  S27  SO 

Law  Paw#i  Load.  U>*i  t'anU  tit  SO 

N  Baad  Wiiar  Bl«‘k  .  MS  00 

Wavadatda  S  i  ■  $1  00  per  ft 

Circular  llantaa  .  S0< 

Flaofa  Cauplioi  Nut*  SOa 

ftIMIad  haa.  l»cMnrna>  Rudd  ttST.  n-'*  MSO  00 
OO^  Twist  $10  00 

K"  Band  Oiractiaaai  Caapicr  t'l'li'l  .tPH  14  Zti 
I'li  S49S0ra 

K  BAND  XK:;3  w/car.  .  .  fllSOO 

nil  Mafnatrafts  iSS  00 


Bitno 


(lausi 

4BS0 

S200 

<)00 


Pnra 
SI2  SO 
SI7  SO 
Si2  SO 


CE  Mapnats  typ#  M77$$MS.  Gl  Diftanra  Batwaaa 
pala  faras  variaWa  2  I.  It*  (1900  Gauisi  ta  1'^* 
12200  Gausii  Polo  Ola  I  S*  New  Pan  af  BCB 
SOI  tS4  Sf 


MAGNETRONS 


ur*  isu  t  7»  UG  ii;  rnaa*  42  so 

UG20aU  00  UG  SI  toaaf  I  00 

uiid.'u  I  2S  UG  S2  ca«as  i  is 

UG2;U  1  00  UG  2ip  ru«a«  I  ts 

UG2IU  00  UG  212  I  NaO*  2  10 

UGiaru  2  2t  ’•  C#a«  lamala  ftinp  SO 

UG20U  .00  '•  t^ai  Mala  f  itttnf  «S 

UG2MU  I  OP  X  Baad  Circ  CbaSa 

UGAaU  140  liana#  SO 

UGM2U  120  X  Rand  Flat  Tantart 

UGOiU  I  4S  Flaapa  >«  TOO  25 

UGSaU  00  Caatart  Rin«  -«*  Thh 

UGOU  00  !«•  dta  Pal#  7S 

UGiP2U  40  UG  SI  U  Caaaf  4  00 

UGIOIU  40  UG  S4  U  CbaO#  4  7S 

UG2SSU  I  as  UG  SS  U  Caaar  4  00 

UU  40  U  OpacI  tar  UG  Sa  U  ChaPa  I  :S 

MUar  Assy  7ft  UG  AS  U  Caalarl  0  SO 

UG  40A  I  IP  UG  140  U.  Caaar  100 

UG  141  faaar  2t0  UG  i«a  U.  COaO#  4  00 

UG  144  maOa  100  UG  tSO  U.  aaatart  1  <10 

UG42SC«atact  2  00  UG  tP  U  Cwvar  M 

UG  IIP  (aaar  A  C««P  UG  40  U.  COaOa  40 

Mint  I  OS  Writ#  «t  ywuf  naad* 


T0  4S'XPM  t  ■'m  ’tlanal  tJanr^a^'ir 

TO  22aA  AP  Ur*ar 

T002  AP  .1  canMiurtar  i*‘nri*i  »n  arh-i  N't 

TOlO  AP  1  cafitlmna'  Thnrm  ilof  R'  df^  •  T**twar 

Mm-r 

TMP  AP  V..:tapr  .Gillr' 

TS2Pd  U  I'natal  chnrli*>r  f  •  INf^  t)pa  rrraials 

Cw  MPBM  1ft  (>ntlma*ar  Wammati^  P'latlal 
i»l»  mim'fnntar  a<1‘'ii*>T  ’artTi,  IG^inan'W  ln<1'>'at  np 
malar  'ar-t’.ria  .-aka  .imilar  ».»  TRllT  tJP' 

T02iS  UP  II  ah  Is  aac  I«>a>1  'I  '  nand  1)000  mr*  ' 
LU  I  FREQ  Mrtar  an  1  IWt  iiwMllator  T>pa 
I  HV  n  Si  I, 

TON  OHU  POWER  SUPPLY  MIT  Rad  Uh 


TVN  OSC  KLYSTRON  POWER  SUPPLY  MIT 


SO-1  Racaivar.  SO 
Hand  a;dih  lD;.>t 
pa:n  pa'  atapr  a« 
tad  l.ah  Parian  . 


searchlight  SECTION 


THIIMISTORS  VARISTORS 


23,000  f«  27,000  m<.  BENCH  TEST  PLUMtING— Vi"  to  '  Wa*c9ui4« 


WRITE  EOR  ;  D  .«MM  li  m 

^  g  ^  tOllTiA  12  OS 

CfC  A4fCtO-  0171121  SOS 

WAVi  CATALOG 

NOW  AVAtLABU  o  itm7  1200 

'  O  00044  02  OS 

8S00  Me  to  9400  Me  Ooiick  Toot 


>iiw  122000 

Rlyatraa  Hauat  H<4<1d  t>pa  hHI'^O  f  w 

IKI-  irM  :*|r.  t-joai'U  »aiuim4U'>n  170  00 

YanaMa  Attaaualar  l»aM  •nia«  llsatd  'ypa  {iltiai 
MaRiJUuM  t>*muaiu«t  0.*I»H  tl20  OO 

YariaM#  MaP  Tunar  |i|i  •.  ;4»  tGpraa 

aJ4ift.iif  >*paMll*y  l7l  00 

flap  Attaaualar  tiHOa’  Mr*. mum  AltanuaiUwi 
I  PI  <11  t2S00 

Maple  Taa  MISSY  0^  PO 

wa»a  Galda  ta  Typa  N  Adaptar  (iHiTT  SIS  PP 

Law  Pawar  Tarmmatiaa  MIim  llO  M  j 

Ual  Oiraaiiaaal  Caup«ar  MltPO  MHH  'vpa  N 
(ititpiit  tit  SP 

PhO  Up  Hara  Tipa  N  04  OP 

Wavamalar  R*Ao  !•*  >«P<«  rr.<a  allh  alibra  iofi 

Mlrr'iDa'ai  a'ixmt  ItaU'!  type  IAS  00 

Wavapuida  iaafin*  and  a  ih  r<-up 

IIDP*  a*a.  *(>.#  n  «*  IV.  14*  SO*  Oft* 
turn*  12  00  per  r>  I 

OO  04fraa  f IPawt  E  ■,r  It  pianr  2^*  ra<1‘  o  fl2  SO 
Mitarad  flPawt  I  .r  M  ptai.r  tiO  M  . 

40  Oapraa  0«*a«  CiPaw*  0  '  11  p  *r»  OlO  OO  < 

00  Oapraa  TwUt  «*  twl<4  ft  00  I 

Balfeliaad  F  aad  Tbra  AtcamMy  OlO  00 

Praaaura  Gauf#  Rart  aa  1;-  I  ■•  ■an  and 
PPia  tiO  00  I 

Praacara  Gaapa  1'  itw  02  SO  [ 

(.ryatal  Maunt  IM  ' .  pr  )..  <  i.  0l7SO 


Prati*»aa  Var  Atlaauatar.  aUp  Hamard  lUca  900  M 
TaaaPta  Xtpl  Hat.  liH411  laaa  tuninp  plunp  010  00 
Flap  AttaaaPtar  l)H4nl  lODH  4Maf)..a*k«  0?S  00 
Law  Pawar  Laud  020  00 

Srraw  Taaar  020  tU 

SAuat  Taa  tU  00 

Wa*apai4a  Laafth*  f*  tn  il*  mp.  poM  plated  with 
•dreuiar  Ranaan  atti  'laipltnf  DUta  02  70  par  Ineb 
APB  04  Ratatini  Jaiat  MO  Id 

RlpPt  Aafla  Band  K  nr  H  inaba.  ’parlfy  ermhina 
IMUV  nt  niMpIlIkp*  drwirad  0i2  00 

40*  Band  B  <ir  II  l*lana.  i*b«a«  tn  c*>far  ii2  00 

PlHinbiR^— 1 '*  I  *1**  Wovofuido 

OaaJ  OBciilalar  Baaraa  Mauat  I*  o  Al'RIO  Ilmlar 
for  Bwiui'.np  tWM  TO  A  H  OlyatnHw  a1*h  ervaial 
mu  taai'-i.iMB  .Kip*,  abiaidk  .  M2  00 

Oaai  Oacillatar  Mauafa  hark  ro  tia<  k  ^  «tth  rn«- 
'a.  mount,  r  tnabl#  larmlnaitoA.  ar’envia?  nt 

•iupa  til  OO 

Oiracliaaal  Cauplar.  I'li  40  V  Taka  off  S*> 
im  017  SO 

Diraetiaaal  caaplar,  Al*H  «  typa  *N  lakr  »P  fn 

Ml  ra:ilra<M  0l7  SO 

FlaatWa  Bartiaa  in*  Mip  112  00 

Ratary  iaiat  rb<Aa  to  I'buke  OlO  00 

2K20'771  AB  Raralvar  Iraa)  wrtUator  KJyatran 
Mmiui  -lunplrtr  vtth  rryaial  m.xini.  In*  rtmpilnf 
and  •nwjka  •^mpunp  fo  Tu  022  S« 

TR  ATR  OuplaRar  wrt  >>0  fnr  aim 


017  SO 

|I2  00 

Ae  OlO  00 

Ira  a)  wrtUator  KJyatran 
uial  mo'ifii.  Ina  rtmpilric 


■  H'*  WAVEGUIDE 

r>implnla  with  adjuaulila  pf<-hr 


COUPLINGS- 

SU  0  70 


UG  CONNECTORS 
UG  117  rbaka 
UG  01  raaar 
UG  S2  CA«ka 
UG  2l0  r.aaar 
UG  21?  I  Naka 
’•  C#a«  laaiala  Rinp 
'•  (.aa*  Mala  f  titinf 


MAGNETRON  MAGNETS 


Elartramakaati  (pr  aikinatroa* 


Tuaakla  Tarmiaptlan  t'rmeton  mljuat  900  00 
Law  Pawar  Tarmlaatlan  ...  $20  00 

Maple  Taa  040  00 

Traa»ltiaa  )<a*  x  S'  tn  t*  t  S'  III  SO 

Oarillatar  Mauat  for  fmtr  TSiAlt  klratnon  ISO  SO 
W  Oapraa  fibaw*  K  nr  11  plane  012  00 

wavapuida  Laaptla  ('<it  u>  tlae  asd  aupp  i  d  with 
I  rH..kr  1  <y**er  per  lanp*h  02  00  per  fl 

Waramaiar  ANa<rptinn  irpa.  PracUum  mlem 
rne  nr  a.|>u^'  \ar>  bUb  Q  HOOOO 

6000  Me  to  8500  Me  Bench  Test  Plumbing 

M,*'  I  S4'*  WovpguM# 

Xlytlrae  Maunt  rnfrplefe  wlih  ahield  and 

f.al>.>  -.n.inai:.>n  t<2S  OO 

Flap  Aitanuatar  hlt  kl  .  .  . 04A  00 

Prarittaa  Waramafer  MtHii  NUTfinetec  ad  iiai 

-at  .  tiMOO 

Variakla  Otal  Tunar  .  fkO  00 

Wavapuida  la  Typa  '  N  '  Adaptar  $<l  SO 

Wavamala*  Taa  Idti'l  .  032  SO 

Mattad  Lina  IMt  "4  l*re<'t*:oQ  vertiier  a>lj*uit.  dew 


Qt(.  01  2J22  tiOl  720CY 

'w  QK  90  tiV  IH2  7»-A 

P:t  tm  2J3B  9J31  73GA 

tm  tm  iJM  728 

CK910  2J2I  2J40  7t4AV  700 

CK  CE  tJV  urn  71N)V!  TOO  ' 

QK  M  2J31j  2i34  TaOBY 


.  1320  00 

Mapic  Tea  ...  OOO  M 

0*raetiaeal  Cauplar  .  t«  .  hnle  IMill  rouptliip.  type 

\  -Hitpui  . $20  00 

Praelviae  Cry«tal  Maunt.  t'A^utpred  with  tunlni 
Diipn  arxl  lunati'-e  tnrtnipaiinn  .  $I2S  00 

Tunpkie  Tarmlaatlan.  pra«  taton  adjunt  $70  00 

Law  Pawar  laid  $-10  00 


Kiy«traft4  721A.  :07B.  4l7A.  2K4I 


4000  <0  6000  met  Bench  Test  Plumbing 
J"  «  1“  Waveguide 
SIvItve  Line  IiKM.inini  tree  S3J  nompln-n  • 
pTotie,  e*'  ....  V>(X)  00 

Flap  Aitanuatar  ..  Mi  00 

VanaMe  Slul  Tunar  and  Law  Pawar  Tarminatiae 


I'h-ke  10  cvwe'  tlOOl* 

Wavaputda  ta  Typa  N'*  Adaptar  MS  00 

Oirurtianal  Cauplar  Tn  >  hola  »spe.  I'pn  '  V 
>utput  Ml  on 

Klyttran  Mnunt  adh  tiinahle  v  m'na 

tirm  an  1  B.XMim«*er  *«l«^^l  klytiroo  an'rnnA 
(ubsrie  $110  00 

Cryatal  Mount  F>iiiue>rvl  wi'h  tutiahle  termlna  ii  r 
and  tnirmmntf  a<l  'iv*  rryuiaJ  •umup  $l?S  Oil 

Tunabla  Tarminatiae  r-et'iilon  ad'iut  $90  00 


3000  MC.  BENCH 

TEST  IQUIRMINT 

IP  CM  Wavamafar  WR  Mpa  lUv'le.i  TrariAm  wt-m 
typ»  Irpa  S  KIHinc*  >  ae-lm  Il.">r  \ilrr4*merer 
•Hal  ilmid  ira’e'l  W  I'aiib  I  hart  I*  •  Yrm.; 
Mnlf  &M4ft4A  Sew  $PP  SO  : 

A0I4A  AP  10  (  M  th  k  up  Inprde  a  .:h  l  ahiiHi 

M  SO 

LHTR  LIGNTHOUIE  ABMMBLY.  Tan  >'7  KT3  •  { 
AI*I|  S  A  AIM  Kmatrer  an  t  T>an«  I  avitle*  w 
aeaim  Tr  t'a»  'T  and  TSpr  s  <  TUI  T  <  Krwr 
(  WW  9«  It  14  I  lilt:  TraaMa  Al’\  t4<wt  tr  •» 
SUM  Ui.ter  t':a(«*t  M4  SO 

Rauran  isktKauaa  a««ir  |ft  rm  wi’h  m.n  a*  I'v  t« 

<  It  IM'  F  M  m-x.t  U'<  lurna'd  Hi-m  $4.'  SO  ea 

S  BAND 

up*  TwIbI  n-  .  a  . •■••t  to  fiirular  e«Hac  $25  00 
Mapnattan  t-  U**>aiii1e>  4'fupler  nth  :SI  k  Imi 
LMm,*r4a..'.  f  M  pia'M  $45  00 

<21 A  TR  |li>4  .  lUnpiair  ulth  lutw  and  lunlnp 

nam*.  $12  10 

McNally  Hlyvlran  Cabltia*  r<n  :>’:H  '  lk24  Thrwa 
Itp**  4-«  .able  M  OO 

r  2P  PPR  2  Fittar*  ISiw  \  .  :i.|H4t  aad  •nirput 
_  II2SO 

^P  Rly«tran  Maunt  T'lr.ahln  •ui'pti*.  t.*  tvpa  .N 

rULSE  EQUIPMENT 

G  I  K  |‘4'  UO  so 

G  I  II  2'44  \  II  '  KV  M.ph  V.iiiap'  $1  KV 
\  >!’ape  W  ix'  KW  ‘iwr  t:ft  Kw  mas  »  1 
mi.  r.aen.  ■«  •«  .  'twar  w  P<m  VVy*  HP  SO 

G  r  K24MA  Ik  tl  re.'eive  IS  KV  4  mtrm  *rr 
iw  t  lU*  p'’  aM-.mda'f  dai!»apa  I4KV  lv*k 

le  .t  liW'KW  1}  F  $S4  so 

Tpbip  Madulatar  X  Baad  $150  ftO 

AO  4  TkyiataA  Uadulata*  $000  M 

A4  R  2P0  Aayar  unit*  IPS  PO 

*i»B  Tuba*  $it  00 

OtA  Tuba*  $2  PS 

70s  Aarkati  'Op 

*'*’mplere  ita*  'v*  hipti  v«..tade  pu.<ta  t;an«f<wmera. 


TEST  PLUMBING 


riwTipiare  a:'h  anrkei  an  I  mi'Hintlnf  brai'fcet  $12  SO 
WAVEGUIDE  m  Kli;ir>  roAX 
KM»II  AIPAITT.R  I  IIOKr.  KlJkNUF:.  HILVKK 
1‘t.ATF.ti  HHOAI)  }ikM>  $32  SO 

WAVEGUIDE  DIRECTIONAL  COUPLER,  t:  ilb 
Na<y  Ope  I  kliv  FTAAN  kith  4  la.  alntted 

•eftl.m  .  .  $12  so 

BQ  FLANGE  *  ‘d  rhnke  Alaprer  IR  In  li>np  OA 
IS  I  *  ir.  *'IM>  'N'  output  and 

aanii.  nr  V  N-  127  SO 

AN  APRSA  iO  cm  antanna  Ar.'pment  ronvlatlnR 
^  »<*•■  aatt'puile  wmtiui*  earh  i»>Jartaeil 

!•  $79.00  per  *et 

POwtR  BPLITTER  :t4  K.*«troe  tnp<it  dual  '  N 

-xi’P'r  ts  00 

7.'*  RIGID  COAX 

IP  CM  FEEDBACK  DIPOLE  ANTENNA.  In 

litr ’•>  ita:,.  for  uae  aiih  paraN.la  H  pld  Oi^s 
Inp4r  IP  00 

721  A  TR  cpvitia*  hra>  <  vshr*  placed  $2  ftO  ea 

Maanatrun  Caupllnp  ai'h  Til  Ij-p  $7. SO 

A  parry  R«iai«np  ialnt  prtw.iif  laest  $22  SO 

S  Ft  Lanpth*  Blub  Buppartad  r»ld  ptaie.!  per 


GENERAL  TEST  EQUIPMENT 

Multi  Frapuanry  Generator  .kmeriran  Tntn  ]''•  d 
wn  tj;ie  m  14  F  rrutiency  10  to  I'M)  I*'ar'..n 
J4'and*rd  kkalrh  Ma.’eT  • 

UHF  Mpnal  Ganaratar  H  ('  k  Dpe  Tlft.k  170  t 

■40  m<'M 

wbaatttane  Bridpa  Inl-.rtrlal  In*'  'vpe  UN  ’ 
FM  Btpnal  Ganaratar  HK>ni<>n  Ua>1iu  *vtte  I'  k 
Kre-l  ran#e  I  t(»  10  m.-*  .  Ih  ri>  V»  mo* 

Caadan*ar  Wald  Pawar  «'*p  ’•<;  mi  l  m\  ,  ma 
rhe  rum  k.di* 

Fraouenry  Matar  Iai  le  M  lel  Jft'  ion  to  k'tO  mo* 
Mapahm  Bridpa.  Indubina:  Iru'rtiment*  type  Ml' 
YiMikl  Alipnmant  BIpnal  Ganaratar  <>enrra)  tier 
trn-  ft  tn  krt  mo* 

NEW  TEST  EQUIP  IN  STOCK 

l-liSA  Okrillator  wpitm 

l.lSi  Rarpa  CallNAtor 

I•2i3— Ranpa  Calibrptar  ar 

29  1.'*  Metar  Phan# 

RF  Praamp 

G  R  Capacity  Brdp  t2l«  '9^ 

G  R  Unt  Galvo  Bhunt  *229  Oatt 

G  R  1(00  Aud  Oar  P2I1 

TB  22fA  AP  PWr  Mtr.  O-iOOOW 

BIp  Gan  t  MM  l-MO  MC  Pn«a 


ARMY-NAVY  TEST  SETS 


CBAOABW  WATT  METER  Waremeier.  3  I'M 
APRS  RECEIVER  IftOO  tt>  $<>00  mo* 

AN  CPN-A  10  oentimetrr  40  k«  output  RF  park 
ape  Includea  mapnr<pnB  •wrtllator.  ormplete  mnd- 
ulator  e«mpleta  rartuvar.  c*'niplete  v.pnp)  and 

B  «*r  analTXer  with  s*  aropr  I1*V  -AT  input. 

abydratar  full  n*r>  lftl37  Autnmatla  ovri.np 
I'nmpreawir  to  SO  Iba  Compl  f^  Hadar  XHMN 


M2SOO 

V'  IK  $  aiape*  ftAiT.  10  M(' 

>  1  mo  R  W  per  «td  •  i  VO): 


*11  mutti  i.v  Mui  «e«n  emeiir  eiive  ah  »rtcM.  Foa  N  T  c.  s«.e  M  0  «  ckt.  o«i<  chm.  wni  CO  o.  a>iw  cMiMo..  p  0 

<'OMMl'^irATIO:\K  KQITPMEAT  CO. 

i:il  l.lbortv  Sl..  .»«  Vurk.  >i.  Y.  Ilopl.  K-H  ,  ,  pi„M«.rR  Phoni*:  IHpbv  »- 1 1 2  i 
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SEARCHLIGHT  SECTION 


8KAND  NSW  SUttPLUS  0FfSP€0  BY  A  LFAOING 


>4  SO  Mch  nat. 

m 


A.C.  MOTORS 

S071910,  Dalco.  I  1  5  V  60  Cycla,  7000 

'  P  Pnc*  S4  SO  Mch  na«. 

34910. 2,  Tim 

mg  Mc/I  w,  I  I  0  V  60 
Cycle,  2  2  «  4  5 

f  p  m 

Pnce  S3  00  •«.  net. 

Type  1400  Haycjoo  Timing  Motor— I  10 

V  ,  60  Cycle,  3  2  w  4  r  p  m  ,  with 

Price  S4.00  each  net. 
Type  1400  Hoydon  Timing  Motor— 1  )0 

V  ,  60  cycle.  2  2  w  ,  I  240  r  p  m 

Price  S3  00  each  net. 
Type  1400  Haydon  Timing  Motor  110 

V  60  Cycle,  2  3  w  ,  I  r  p  m 

Price  S2.70  each  net 
Type  1400  Haydrm  Timing  Miifor.  MO 

V  ,  60  cycle.  2  2  w  ,  I  I  5  r  p  m 

Price  S2,70  each  net. 
Type  1600  Haydon  Timing  Motor  ]  10 

V  60  cycle.  3  5  w  ,  I  r  pm  With 
»hitt  unit  for  outr»motic  ervgogmg  ond 
disengoging  of  geurs 

Price  $3.30  eock  net. 
Type  1600  Hoydon  Timing  Motor,  110 

V  .  60  Cycle,  2  2  w  ,  I  / 60  r  p  m 

Price  $3  00  eock  net. 
Ie«t«rn  Air  Device\  Type  J33  Synchron 
<HJ%  Motor  115  V  ,  400  Cycle,  3  phose, 
8,000  r  p  m  Price  $8  50  cock  net 
Teleckron  Synckrenout  Motor*  Type  63, 
115  V  ,  60  cycle.  2  r  p  m.,  4  w 

Price  $5.00  eock  net. 
Berber-Colmon  Ctmfrol  Motor,  Typ>e 
AYLC  5091,  reveryihle  24  volf^  DC. 

7  omp^  1  R  P  M  .  Torque  500  in  lbs. 
Cfvitains  2  odfustoble  limit  switches 
with  contocts  tor  position  indicotion 
hfeol  for  use  os  o  rerrvite  positioner  or 
o  tieom  or  television  ontenno  rotator, 
wiU  operate  on  A  C  60  cycle 

Price  $6  50  eock  net. 

SERVO  MOTORS 

CK  I,  Pianeey,  2  phate  400  cycle 

Price  S10.00  each  net. 
CK  3  Pioneer,  2  pha^e.  400  cycle 

Price  S4  2S  each  net. 
10047-2- A  Pioneer  2  phase,  400  cycle, 
with  40  I  reduction  gear 

Price  S7.2S  each  net. 
7PI-49-4  Diehl,  Low  Inertia,  115  V.,  60 
Cycle  2  phase  3  amps  10  watt,  out¬ 
put  Price  $34  SO  each  net. 

fPI-2S.I4  Diehl  Low  Intertia  20  V  .  60 
cycle  2  phase,  1  600  r  p  m  85  amps 
Price  $10  00  each  net. 
CK  2,  Pioneer,  2  phose  400  Cycle,  with 
40  I  reduction  gear 

Price  $4  SO  ooch  net. 
CKS  Pioneer,  2  phose  400  cycle 

Price  $20  00  ee.  net 

MINNIAPOLIS  HONEYWELL  TYPE  B 
Pert  No  G103AY,  115  V  400  cycle, 
2  phsise,  built  in  geor  reilsictum.  50 
lbs  in  tori^sje  Pnce  $8.  SO  each  net 


Kolitnsen  Type  774-01  400  cycle  2 
phase  drog  cup  type,  ti»  pbose  voltoge 
29,  variable  phase  35V.  mammum, 
frequency  400  Cycle 

Price  $10  SO  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pionaet  Type  ANS730-2  Indicotor  ond 
AN5730-3  Tronsmitter  26  V.,  400 
cycle 

Price  $40  00  per  set  new  sealed  hoses. 

t  • 

Kollsman  Rontote  Indicating  Compass  Set 

Tronsmitter  part  No  67V  01,  indicotor 
port  No  680k-03,  26  V.,  400  cycle 

Pnca  $12. SO  oach  net. 


GYROS 


Schwoin  Free  &  Rote 
Cjyro  type  45600 
Consists  of  two  28 
V  DC.  constant 
speesd  gyros  Sue 
8  X  4  25"  X  4  25" 

Price  $10.00  ca.  net. 


Sperry  A5  Directional 
Gyro.  Port  No. 
656029,  1  15  volts, 
400  cycle.  3  phose 

Prico  $17  SO  coch  net. 


Sperry  A5  Verticol  Gyro,  Port  No. 

64484  1,  115  V  ,  400  cycle,  3  phase 
Prico  $20.00  each  net. 

Sperry  AS  Amplifier  Rock  Port  No 
644890  Contoins  Weston  Frequency 
Meter  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter 

Price  $10.00  each  net. 

Sparry  AS  Control  Unit  Part  No 

644836  Price  $7  SO  each  net. 

Sperry  AS  Azimuth  Follow  Up  Amplifier 
Part  No  656030.  With  tube 

Price  $S.S0  each  net. 

Sperry  AS  Autopilot  Indicator;  contoins 
Pioneer  AY20  outosyn  26  V.,  400 
cycle  Price  $9  SO  ea.  net 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit  115V,  400  cycle.  3  phase 

Pnce  $10.00  coch  net. 

Norden  Type  M7  Vertical  Gyro  26  V, 
DC  Price  $19.00  eoch  net. 

Allen  Celculotor.  Type  Cl  Bonk  and 
Turn  Indicator,  Part  No  21500,  28 
V  DC  Contains  28  V  DC  con¬ 
stant  speed  gyro 

Prico  $10  00  each  net. 

Type  Cl  outo  pilot  tormotion  stick,  part 
N.)  GI080A3  Price  $15  00  each  net 


opproved 
(.'iirnf  'opoir 

No  3564 


D.C.  MOTORS 


S04962S,  Delco  Constont  Speed,  27  V  , 
120  rpm  Built-in  reduction  gears 

and  governor  Price  $3.90  each  net. 

A-71SS,  Delco  Constant  Speed  Shunt 
Motor,  27  V.,  2  4  amps.,  3600  r  p  m  , 

1 ' 30  h  p  Built-in  governor 

Price  $4.25  each  net. 
C-28P-IA,  John  Oster  Series  Motor,  27 
V,  0  7  omps.,  7000  rpm,  1/100 
hp  Price  $3.7 S  each  net. 

Jaeger  Wotch  Co.  Type  44-K-2  Con- 
toctor  Motor,  Opierotes  on  3  to  4  5 
volts  DC.  Mokes  one  contact  per 
second  Price  $2.00  eoch  net. 

Genctal  Electric  Type  5BA10AJ52C,  27 

V  D  C  .  0  65  amps,  1 4  oz  n 
torque,  145  rpm  Shunt  Wound,  4 
lead  reversible  Price  $S.OO  each  net. 

Genctal  Electric  Type  5BA10AJ37C,  27 

V  D  C.,  0  5  amps  ,  8  oz.,  in.  torque, 

250  rpm  Shunt  Wound  4  leads  re¬ 
versible  Price  $4.50  eoch  net. 

General  Electric  Type  5BA10JI8D,  27  V. 
0.7  omps.  1  10  R  P  M  1  oz  ft 

Price  $4.75  ea.  net 

D.C.  ALNICO  FIELD  MOTORS 

S.  S.  FD4-14,  Dehl,  27  V  ,  10,000  r  p  m 
Price  $4.50  each  net. 
S.  S.  FD4-18,  Diehl,  27  V  10,000  r  p  m 
Price  $4.50  each  net. 
S.  S.  FD4-21,  Diehl,  27  V  10,000  r  p  m 
Price  $4.50  each  net. 
S049400  Delco  27  5  V  250  RPM 

Price  $9.75  eo.  net 
704343  Delco  27.5  V  10  000  RPM 
Shoft  0  5  in  long  Price  $7.50  eo.  net 
S04857I  Delco  27  5  V.  10,000  RPM 

with  blower  assembly 

Price  $10.00  eo.  net 
S07189S  Delco  27  5  V  250  RPM 

Price  $8.50  eo.  net 
5072400  Delco  27  5  V  10,000  RPM 
Shaft  0  5  in.  long  with  worm  geor 

Price  $6.75  eo.  net 

w  GENERAL  ELECTRIC 
Mnm  D.  C.  SELSYNS 

8TJ9-PDN  Tronsmif 
24  V 

Price  $3.75  eoch  net. 
8TJ9-PAB  Transmitter  24V 

Price  $3.7S  each  net. 

8DJ11-PCY  Indicotor,  24  V  Dial 

marked — 10*  to  ^65* 

Price  $4. SO  each  net. 
80J11-PCY  Indicator,  24  V  Diol 

Morked  0  to  360°. 

Price  $7.50  eoch  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 
12076.1-A. 

Price  $17.50  eo.  net,  with  tube* 
G.  E.  Servo  Amplifier  Type  2CV1CI,  115 
V.  400  cycle  Price  $9.00  eo.  net 
Minneapolis  Honeywell  Amplifier  Type 
G403,  115  V  400  cycle  Pnce  $8.00 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK,  N.  Y. 
1  Telephone  IMperial  7-1147 
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INVERTERS 

Winchoryar  Corp.  Dynomotor  Unit  PE 
tOI  C  Input  13  V  DC.  or  26  V. DC. 
DC  AT,  12  6  or  6  3  amps  Output 
400  V  DC.  AT  135  amps  ,  800 
V  D  C  AT.  .02  omps.,  9  V  A  C.  80 
cycle  ot  I .  I  2  omps 

Price  $10.00  Mck  net. 


1 S3F,  H  o  I  t  t  •  r 
Cvbot,  Input,  24 
VDC  Output 
115  V.,  400 
cycle,  3  phose, 

7  50  V  A  ond 
26  V  ,  400  cycle,  I  phose,  250  V  A 
Voltage  ond  frequency  regulated  olso 
built  in  radio  filter 

Price  $1)5.00  cock  net. 

149H,  Holtier  Cabot.  Input  28  V.  at  44 
omps.  Output  26  V.  at  250  V  A.,  400 
cycle  ond  115V  at  500  V  A  ,  400 
cycle  Price  $40.00  eock  net. 

149F,  Holtser  Cabot.  Input  28  V  at  36 
amps.  Output  26  V.  at  250  V  A.,  400 
cycle  and  115  V.  ot  500  V  A  .  400 
cycle  Price  $40.00  each  net. 

12117,  Pioneer.  Input  12  V  DC.  Out¬ 
put  26  V  ,  400  cycle,  6  V  A 

Price  $22.50  each  net. 

12117-2  Pioneer.  Input  24  VDC. 
Output  26  V.  400  cycle  6  V  A 

Price  $20.00  each  net. 

12116-2-A  Pioneer.  Input  24  volts  D  C., 
5  omps  Output  1  1  5  volts  400  cycle 
single  phase  4  5  watts 

Price  $100.00  each  net. 

5021NJ3A  General  Electric.  Input  24 
VDC  Output  115  V,  400  cycle  at 
485  V  A  Price  $12.00  each  net. 

PE218,  Ballentine.  Input  28  V  DC.  ot 
90  amps.  Output  115  V..  400  cycle 
at  1  5  K  V.A  Price  $50.00  each  net. 


METERS 

iVeston  Frequency  Meter.  Model  637, 
350  to  450  cycles,  1  15  volts. 

Price  $10.00  each  net. 

Westan  Valtmefer.  Model  833,  0  to  130 
volts,  400  cycle  Pnee  $4.00  each  net. 

Weston  Veltmeter.  Model  606,  Type 
204  P,  0  to  30  volts  D.  C 

Pnee  $4.25  each  net. 

Westan  Ammeter.  Model  506,  Type 
S  61209,  20-0-100  amps  D  C. 

Price  $7.50  each  net  with  eit.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg  No 
1  16465,  0  to  150  amps.  D  C 

Price  $6.00  each  net. 

With  est.  shunt  $9  00  each  net. 

Weetinghouse  Ammeter.  Type  1090- 
DI20,  120-0-120  amp  D  C 

Price  $4.50  each  net. 

Weston  Model  545.  Type  82PE  lr>di- 
cotor.  Colibroted  0  to  3000  RPM 
2^4"  size.  Has  built-in  rectifier,  270* 
meter  movement 

Price  $15.00  each  net. 


RECTIFIER  POWER  SUPPLY 

General  Electric,  input  230  V.  60  cycle 
3  phase.  Output  130  orrxts.  at  28  V. 
D  C.  Continuous  duty,  fan  cooled,  has 
odiustable  input  tops.  G.E.  model  No 
6RC146F3.  Size:  Height  46",  width 
28",  depth  17V5".  Price  $200.00 
ooch  net.  New 

PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle 

Price  $5.50  each  net. 

AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve 

Price  $15.00  each  net. 

AY20,  26  V.,  400  cycle 

Price  $7.50  each  net. 


AY5,  26V.,  400  cycle.  Hos 
hollow  shoft 

Price  $7.50  ee.  net 


PRECISION  AUTOSYNS 


AY101D,  new  with 
colibrotion  curve 


PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  colibrotion  curve. 

Price  $35.00  ooch  net. 
AY130D,  new  Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Diol  groc.'uQt-'d  P  r,.  360*, 
26  V.,  400  cycle 

Price  $15.50  each  net. 
Type  6007-39,  Dual.  Dial  graduated  0 
to  360*,  26  V  ,  400  cycle 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1-A. 

Price  $40.00 

each  net. 

Type  12606-1-A.  Price  $40.00  <  "ch  not 
Type  12627-1 -A.  Price  $80.00  cu-h  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pieneer  Magnetic  Amplifier  Assembly 

Saturoble  Reactor  type  output  t-ans- 
former.  Designed  to  supply  one  pnase 
of  400  cycle  servo  motor 

Price  $8.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1 -A,  5  tube  omplifier,  Mag 
nesyn  input,  115  V.,  400  cycle 

Price  $17.50  each  net  with  tubes 


BLOWER  ASSEMBLY 
MX-21S  APG 

Jehn  Oster,  28  V  D.C  ,  7000  r  p.m. 

1/100  h  p.  Price  $4.50  each  not. 
Westinghouse  Type  FL  Blower,  115  V., 
400  cycle,  6700  r  p.m..  Airflow  17 
C  F.M  Price  $3.70  each  not. 

RATE  GENERATORS 


Mi- 

Mr 


PM2,  Electric  Indicator  Ca.,  0175  V. 

per  r.p  m  Price  $8.25  each  net. 

FI 6,  Electric  Indicator  Co.,  two-phase, 
22  V  per  phase  ot  1800  r  p  m. 

Price  $12.00  each  net. 
J36A,  Eastern  Air  Devices,  02  V.  per 
r  p  m  Price  $9.00  each  net. 

B-68,  Electric  Indicator  Co  ,  Rotation 
Indicotor,  110  V.,  60  cycle.  1  phase. 

Price  $14  00  each  net. 
PM-1-M  Electric  Indicator  Co.  Same  at 
type  B35  2  V.  per  100  R  P  M.  Mox. 
speed  5,000  RPM  Can  be  used  at 
DC.  motor,  1/77  HP  115  V.  DC. 

Price  $9.75  ea.  net 

SINE-COSINE  GENERATORS 

(Resolversl 

FPE  43-1,  Diehl,  115  V  400  cycle 

Price  $20.00  each  net. 

SYNCHROS 

IF  5peciol  Repeater, 

115  V.,  400  cycle 
Will  operate  on  60 
cycle  ot  reduced 
voltoge 

Price  $15.00  each  net. 
7G  Gencrotor.  1  1 5  V.,  60  cycle 

Price  $30.00  each  net. 
2J1F3  Scisyn  Generator  115  volts,  400 
cycle  Price  $5.50  each  net. 

2J1M1  Control  Transformer  105  63  V., 
60  cycle  Price  $20.00  ceck  net. 

2J1G1  Control  Transformer  57.5/57.5 
V  .  400  cycle.  Price  $1.90  each  net. 
2J1H1  Selsyn  Differential  Generator, 
57  5/57  5  V.,  400  cycle 

Price  $3.25  each  net. 
w.  E.  KS-5950.L2.  Size  5  Generotor, 
115  V.,  400  cycle. 

Price  $4.50  each  net. 
5G  Generator  I  1 5  volts,  60  cycle 

Price  $50.00  each  net. 
5G  Special,  Generotor  115/90  V.,  400 
cycle  Price  $15.50  each  net. 

SSF  Repeater,  115/90  V.,  400  cycle 

Price  $19.00  each  not. 
2J1F1  Scisyn  Generotor,  115  V.,  400 
cycle  Price  $3.50  each  net. 

SSDG  Differential  Generator  90/90  V., 
400  cycle  Price  $12.00  each  net. 

1CT  Control  Transformer.  90/55  volts, 
60  cycle  Price  $40.00  eech  net. 

POSITION  TRANSMITTER 

Pioneer  Type  4550-2-A  Position  Trons- 
mitter,  26  volts  400  cycle  gear  rotio 
2:1.  Price  $15.00  each  ne* 


37  EAST  BAYVIEW  AVE.,  GREAT  NECK,  N.  Y. 
Telephone  IMperial  7-1147 
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microwave  tuning  units 

•M  I  Mta  r«M  Al'H  I  Ai  H  «  T>  It  iM  » 
rs  17  tT4  m  M  T>  U  iSM  IMA  M  ) 

R*  fr«ci  rAUa  MtA*  Im  n^d  wliA  4Aj  M  Mr 

>UA«r  m  M  <uai»«rt«n  lau  MMd  W 


LINE  VOLTAGE 
STABILIZERS 

DATTMtON  Tto.  <  Ur 

M14#:  10JPU!  M  IMV,  5T  €J 
ITD  .  I  Pll  llutiMI  IIJV  *11 
KVA  .  Km  «  M  PK  Wrifht 
u3  !bA  iRMAii  him  I 

M*  Vl4te  1  :S<0*  Amp  bl-ioMA 
lA  ShtT  Ono  Vffi:.lAtai]  <AblA0f 
tm  Wtu  UouctlAt 

•  w>K  New  S4«  SO 


LAVOIE  FREQ.  METER 
MICRO  WAVE 
37S  t*  72S  MCS 


II  iMtury  11m  •  iS  MlautA  ilM« 
■  oMaUMUd  HI  11  rw* 

i«  U  ar  MeM  4irarUf  i«R« 

'  M  MT  urn  9Md  Mi  TvRm  Vmm 
IM(  MM  pr«^  RiHl  IVAra  IK  oV 

MR  SO 


MODEL  AN/APA^IO 
PANORAMIC  ADAPTER 


KAVTHION  AdJ  A 
put  taps  M  - 1  MV  .  to 
ei  1  fh  (hitput 
UIV  .  4»  WMU.  Vh 
oE  1«  Hm  Wt  to 

IM  «V  If  I  Ik*  t 
I  4k'  H'  iNwrloAd 
proiaeud  HMudU' 

'  MMtruraad  lYopir 

lUMU 

apariA.  SU  SC 


MOTOR  GENERATORS 
OTNAMOTORS,  INVERTERS,  ETC 


400  CYCLE  TRANSFORMERS 


M».'  US  12  '  ‘lutpui  '1  1  V;.\  V!.V:ViA 

■VH%  •V*.\  RJlKA  '  N'.l  Nrw  |l,96 

THVftATRON  POWIR  4  •*}  liLliv  r> 
t  X  tJlTl  4W.  14W  0>  l*n  ir-\.  Hmc  V*  6  WIV 
•t  "'K.  ».  -V  r  l  2.\  T  sf  r  tu  »  ITVI  Sr* 
M  7> 

PLATE  WF«OKHU'00  4"<' '••'K*  o  U'\ 

Hr«  l.s‘.0  0  IaM  at  u^tA  (2T<KiV  T»(&:  Ellpoitat 
•hi.Jrd  k-  2  Nr*  12.15 

SCOPE  PL  4  FIL  WMO  t>6:h  4mi '24iH)  ry 
i*t,  ir  ii\  \i  i<  nj:\  *j  ftip.i  f*ii  W'!r» 

•  414  4  2  117*4  0  4V  «A  rir<  v.r*i  UtldiHl  W  t 

1  4  ib«  Ntn*  52  75 

FILAMENT  a4<iw  4*  14  H  O  K.HUS'.J.  IT. 

UJV.  mvi  SSA  7  .tiVl  f.A  FUpr*Ui 

•  f  !*■  »l»'  Sr*  51  15 

PLATE  4  F4L  I***'  <  j  !*•  0  HO,  USV  S«' 

Si  a-\|m  ••  i',.\|4  '<<•  St  4<H)11h  a* 

1I0U4  KU  S***  C4V4  4  7  l^l^A  •  O' 

I  -I  124  12A  5105 

RETASO  I—-  14IAU  K>‘V.V.*II  4  Hm- 

1IHI514  51  00 


Pr«vM«i  4  Tvm*  ProontsHsii; 

(1  P«fMr«mK  l2l  AupmI 
'll  OKEHotfphu  (4l  Otciilotc^pic 

IrpAiCrml  tut  >t*r  *1(11  PM  rt«  t.a  ptorW 

AUIl  '  AV  Ailll  5  AN  Al  H  4  IM'R  M?  t 
ra.«l.«f  *ltl*  i  r  td  4%AHr  S  tm«  ur  Mtuc 
H  >(ti  21  lull**  UM-lu'tIni  3*  ar<>s*-  iup»  (<>«»« 
fm  .pMaiKMi  nil  115  1  At!  rx  la  ■•ur.* 


MISCELLANEOUS  SMALL  MOTORS 
INVERTERS.  AMPLIOYNES 


THERMOSTATIC  TIME 
DELAY  RELAY 

»flta  t>p»  US  Nn  45  Hr*  rr  YAltas* 
Nurxualit  upM>  Hi*MT  ouii  A'-Ea  4 
drlAI  t  uE.-A.K  rAt.t.«  1I5\  lA  A  « 

4  4<*\  .4  4  2AI  BUI  tol'ata  M  PM 


400  CY.  SERVO  TRANSFORMERS 


111  4  T  51  50 
Srv  2201  i  T 
|l  50 

«  -  . .  ..  .  -H-  2:  V/2.  .1 

lT5V,r!V/230V  130V  t>.3V  i"r  4  3V  CT  $T  50 

60  CYCLE  TRANSFORMERS 

I  5  KVA  STEPOOWN  I]  E  (  «■  N'  M.i 
T'!  ll.*-  2.MII  2  li  'V  F-Mur  iph  *<>ltA«« 


l#M.HX  ITl 


HlAAdar.l  Trans 
4M»VII14  Hr.  1 
t*mp  |N^  ( 
l«  !l)prrAil  r.  r  I 
4  4  12  2  4  4  .  V 


PULSE  TRANSFORMER 


U  t  NAVY 

SOUND  POWIttP  tATTLI 
PHONES 

raalara  |4«ilrlB  Nr  |i|713lt  TSt-r 

u«i-  piH«*  M  lllUAi'atad  lira*-' 
••  Jr  f3  oF  -v.KSr. 

.**ra.  at  *  $17  S« 

•la«<ar»«  I  laa  (.a  N  «4l>4tA« 
•*-  la  atvita  bui  larludlns 
S  ..4'  •«  a  •  aAKlrlM  ■ 

Haa.  •  ptiaaa  h-AAd  wilt 
"  .1  iM,  r,.r  a.:  ral..  $1|  1$ 


PULSE  WF.(  E»  KH  n' 
•I  .L50UV  frum  »o7  tul> 
an.l  5000V  {»aA  ' 
1  3  -72  ulUba  I.  of  1 


TUBE  SPECIALS 


rsiA 

:2.4A 

7BI*: 

ii« 

111 

Ml 

HOM 
1015  . 
HI. IT 
W5:J»4A 

WUMl 

4'tJ 


I'oCLalatA  of  rn«*r  TrAaa  And 
ftiJl  wAt#  t>ndfA  iaiHu»  far 
tlflar  Input  115  2.T0  A  1 
Output  It  14T  D  O.  At  I  I 
Ampa  FTna  for  oparAtlrt  r* 
Iatb.  aiaaU  owKorA.  4«DAnM< 
tor*,  or  for  ln«  wtliAOr  !•  4 
BDUr«*  Ut  lAbOTAtortaa  atr 

BfAng  N*«  $7.95 


SYNCHRO 

GENERATORS 

kd  4M*a  t  aaAlad 


LINEAR  SAWTOOTH 

POTENTIOMETER 

N*  KS  MIK 

tiA*  s.ut.B  u>ua  **ats]Aar«  *10(1 
ns  I..  «t«4>4  14  Tolta  |M  l> 
flKl  10  1*0  SeM  lApR  110*  APA* 

I*v>  ftMAilns  hrukba*  lAl*  Ai-a' 

akr  -IT  DtiPAr  »a*tiiuUl  va-r 
•  ar»  a  i'lh,  h.ta  appT'.t. 
f»a..i  2V  dla  t  r  Amui,  i 
4  **  .  •<«  Fi.«  .  #•!  I*  .lit  TAai 
a  ua  trama  *'*b  AN  .oajmk 


SWEER  GENERATOR 
CAPACITOR 

ni|h  apa«*1  bAll  haArtnc*  Np'.  t  atAt. 
atlT*'  piaiad  rtatiai  tn*  5  1 
mALfJ  Hrtn-I  ha* 


Oiit«r«ii»ial  Srnclirai 


3*  <2  ’hl.^  171%*  dia  4”  darp 
i<r  aia>aii«jO  AOd  ailmuth  .« 
.  S*  opanlng  Id  ''antar  for  4t 
»«  Mr  Aatr 


All  prKti  indKOted  ore 
F  0  I  TwcLokoc  Nr« 
YorL  SHipmrnft  «iM  be 
mo4«  »io  Roilwoi  E« 
DP«5t  otiNf  *n 

4frM<t»OP%  i»4I»«6 


All  marcHofiBit*  auoran* 
t««4  ImmAdiot*  dVlivery. 
Bubitef  to  prior  solo 
All  Prices  Sub/ect  to 
Chongs  Without  Notico 
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LqTcsT  WELLS  Tube  Price  List 


Many  Typat  Arm  Now  Scare*  At 
Thet*  Low  Pricas.  Check  your  re¬ 
quirements  at  once  for  your  own 
protection.  All  tubes  ore  standard 


brand,  new  in  original  cartons, 
and  guaranteed  by  Wells.  Order 
directly  from  this  od  or  through 
your  local  Ports  Jobber. 


TYPI.  PSICI  CA. 

TYPE  PRICE  EA. 

TYFl.  F«ICt 

lA.  TYPE.  PRICE 

BA. 

TYPE 

PRICE  BA. 

TYPE.  PRICE 

BA 

0A4C 

.  9$ 

SAFI 

1.75 

7B4 

,55  RE80/1641 

.61 

■T6I1 

.33 

•  ••A 

1. 

30 

EL. CIA 

1.  9S 

EL-CIB 

4.15 

IBS 

.60  VT61  BRITISR 

1.00 

V16S1A 

0.71 

•  •• 

19 

7S 

1A3 

.40 

SBPl 

1.45 

7C4  '1303A 

.  15  «T65 

1.11 

700 

17.91 

•••a 

17 

IS 

lASCT 

.  4S 

5BP4 

1.95 

7C5 

.  60  SSM 

.90 

700B 

17.91 

871A 

1 

45 

CIB  3C3I 

3.75 

5CP1 

1.45 

7C7 

.66  TT67  10 

.18 

700C 

17.91 

874 

90 

1B4P 

1. 05 

5D1I 

33. 5C 

7E1  1101 

.60  T0L7 

1.01 

700D 

17.91 

878 

40 

ib}ia'C14Tia 

1.  55 

5rP7 

1.71 

7E6 

.55  CE07] 

1.41 

70tA 

3.00 

070 

1 

71 

IB]] 

3.40 

5CPI 

1.98 

rr7 

.40  CRP7] 

.95 

702A 

1.60 

879/1X1 

41 

1833 

7.50 

5H-4  BAILAST  .45 

7H7 

,  60  CW72 

1.65 

701A/168AS 

J.  40 

901 

3 

71 

1837 

7.75 

5klF4 

4.7S 

7L7 

.45  RER7] 

.  90 

7  04 A 

l.ul 

931A 

3 

91 

IB3]  'S]]A 

1.4$ 

5133 

13.00 

7Y4 

.50  RKR71 

1.11 

701A/801I 

t.oo 

914 

10 

184  3 

6.75 

5119 

11.45 

•  •1  BALLAST 

.45  »» 

.40 

706AY 

17.10 

911 

41 

IB4I 

9.  90 

5U4C 

.75 

10 

.50  »» 

.41 

707A 

11.91 

917 

35 

EL.  1C 

4.4$ 

5W4 

.  76 

10  ACORN 

.  55  38 

.41 

707B 

14.41 

918A 

11 

ICSCT 

.6$ 

6-4  BALLAST 

.  15 

lO'VTllA 

.51 

.45 

7a8A 

1.41 

967/rOlT 

3 

75 

IC» 

.  75 

6.7  BALLAST 

.  39 

lOt/144 

1.00 

.45 

709A 

4.71 

991/MBI6 

34 

ICTC 

.  65 

5A3 

.40 

lOTI  BALLAST 

.50  rC81A 

3.95 

710A/00II 

1.11 

1001 

30 

1D8CT 

.  90 

4A4 

.65 

lOY  'VT15 

.45  IIV 

.90 

tlJA 

1.41 

1007 

4 

10 

lETCT 

.  9S 

6AB7  1853 

.  95 

13A4 

.  15  •* 

.43 

714AY 

3.55 

CK1049 

3 

90 

1G6 

.4$ 

6AC7  1851 

.90 

I1A6CT 

.15 

.  4C 

7I1B 

6.11 

ettofo 

3 

45 

114 

.  SO 

OAFOC 

1.  10 

I3AH7CT 

1.10  VR90 

.95 

717A 

.40 

1148 

35 

1LC6 

.  7$ 

6AG5 

1. 1C 

13BD4 

.45  VT90  BRITISH 

1.11 

rilA 

3.40 

1101 

45 

ILNS 

.  40 

&AH4 

1.00 

lies 

.40  VR9] 

.40 

711A/187A 

9.10 

llOJ 

45 

IP34 

I.7S 

4AB5 

1 .  30 

lirSGT 

.55  PG9S/DGI195 

9.  95 

711AB 

14.95 

1303A 

44 

IQSGT 

.  45 

4A14 

.  40 

13H4 

.3S  VT99'lttL5 

14.95 

714A 

1.91 

1334 

1 

71 

184 

.  95 

'AL5 

.85 

1115GT 

.15  lOOR 

1.05 

714B 

3.45 

I194/IR4 

11 

ISS 

.  40 

5.406 

.65 

lllTGT 

.59  101/817 

1.61 

711A 

6.81 

DG119S 

9 

9S 

IT4 

.45 

4AU4 

.65 

13t4 

.59  lOlP 

1.11 

716A 

4.95 

1199/JD6 

45 

JAT 

.  70 

4AV4 

.65 

I1SA7GT 

.41  rGI05 

9.  71 

716B 

11.10 

1399A 

•0 

1B7 

.  70 

4F4G 

.  90 

iisrT 

.50  VUIIIS 

.41 

710A 

9.91 

1611 

11 

]B]]  GLSS4 

1.75 

487 

.75 

I3SC7 

.55  I14B 

.40 

401 

.40 

1616 

7S 

1C]]  7I9> 

.39 

4B4 

.  49 

I1SH7 

.40  lllA 

1.11 

SOIA 

.61 

1619 

IS 

]C]« 

.  30 

4FAG 

.75 

11.17 

.6U  lllA 

1.61 

801 

3.40 

1614 

IS 

303  M 

.  40 

4HA4 

.49 

13SK7 

.55  VTI17  BRITISH  .15 

404 

6.90 

1611 

IS 

1C14 

.  40 

4C4 

.40 

I1SL70/ 

.55  VT117A 

1.95 

801 

1.71 

1616 

IS 

3C40 

5.  15 

5C5 

.55 

I1SM7GT 

59  VRISO 

.44 

80S 

1.61 

1619 

IS 

1C44 

1.35 

5C4 

.65 

I1SR7 

.50  VT151 

14. 9S 

809 

1.61 

1610 

3 

74 

IE]] 

1.  10 

4C4C 

.70 

11X815  1A.TTMG1.45  rGITl 

19. 11 

Oil 

1.11 

1610 

44 

]J11 

10.45 

4C31 

19.  10 

13*4  BALLAST 

.35 

1.11 

Oil 

1.91 

1641/1060 

68 

]J]IA 

10.  45 

404 

.  50 

1484 

IS  111/VT4C 

4  4C 

811 

8.91 

1641 

IS 

i;i] 

9.  45 

4P5 

.45 

1407 

.55  IIIA'YTS 

.  34 

414 

1.  60 

1811/6AC7 

90 

1116 

8.45 

4P4 

.60 

ISE 

1.40  311A 

1.71 

415 

1.11 

1011/ 6SB7 

98 

ijjt 

13.95 

5F4C 

.  40 

ISR 

.70  317A 

1.90 

816 

.78 

1960 

OS 

1131 

9.95 

SFiC 

.85 

14X479  3A.TUNCl.3S  3310 

1.30 

4308 

1.91 

1961/ISlA 

1 

08 

111] 

13.  45 

4C4C 

.45 

rG17/967 

3.35  ■X333A 

1.91 

oil 

6.10 

1984 

1 

7S 

nil 

ir.  95 

5H4 

.45 

19 

.85  1»3* 

3.00 

433A 

7.91 

1011 

7S 

3134 

17.50 

•HI6  BALLAST  .45 

tO-4  BALLAST 

.45  368A 

3.09 

814 

1.71 

UX661J 

1 

34 

1137 

11.85 

615 

.45 

REL'll 

1.10  374B 

1.61 

111/18I11A 

1.00 

7191 

IS 

1131 

9.  95 

615GT 

.49 

i|.l  BALLAST 

.45  311B 

1.11 

43 

1.41 

•  Oil 

1 

IS 

1146 

19.  95 

616 

.45 

3304  BALLAST 

44  117A/711A 

9.10 

01 

1.11 

SOU 

1 

7S 

3J6I  * 

34.50 

517 

.65 

R134 

1.55  I04TH 

1.70 

81 

1.  10 

soil 

1 

18 

](]S  711a  'B 

14.95 

618G 

.95 

34A 

.40  104TL 

1.95 

44 

.40 

4030 

3 

le 

1X1 

.45 

4E6CT 

.55 

VT15A/10 

.45  107A/RI75 

1.60 

44 

1.  71 

•  oil 

4 

78 

3Y3C 

1.30 

6C7 

.45 

15E5 

.65  116A 

.45 

44 

.40 

9001 

48 

3  14  BAll AST 

.  49 

070 

.  45 

1S26CT 

.51  117A 

1.10 

45 

39.00 

9003 

40 

3a4 

.  15 

6L4 

1.  10 

16 

.15  150B 

1.81 

4. 10 

9003 

4S 

1A4  47 

.45 

6L7 

.75 

17 

.15  114C 

14.91 

7.55 

9004 

IS 

1B7  1191 

.40 

6N7 

.45 

1807 

.40  116B 

4.91 

444 

•  40 

9004 

10 

3B]] 

1. 15 

6N7CT 

.  85 

10/¥T87 

.14  161AS'701A 

1.71 

445 

1.4S 

lOltlA/SlS 

1 

00 

3834 

1.75 

607 

.55 

10 

.40  17IA 

.80 

3BP1 

CL-K 

3.45 

3.95 

.  75 

11 

14 

.70  17IB 
.11  118A 

*170 

.  75 

3.95 

Kll 

1C14/14C 

4.  85 

.45 

6R7(rT 

6S70 

.  59 
.45 

RI14/1C14 

15  51 

.11  191A 
.11  194A 

1.60 

1.60 

JUST  OUT- 

1C31  CIB 

ICPI  '81 

3.75 

1.95 

4SA7GT 

4SC7GT 

.  55 
.  65 

15B4 

15  Y4 

.41  191A  4.81 

.  10  MX40SII  BALLAST  .  10 

CATALOG  H500 

106  1199 

.  30 

6fr5CT 

.49 

16 

.11  417A 

14.11 

3D2IA 

3DF1 

.95 

1.75 

6SC7 

6SH7 

.45 

40 

37 

34 

.11  414A 
.11  446A 

1.81 

1.11 

3rp7 

1.45 

6SR7GT 

.40 

39  ^44 

.  30  4448 

1.71 

•  fid 

3rP7A 

1. 11 

6SE7CT 

.  50 

43 

.1C  GL411 

1.90 

th*  1 

3GF1 

4.95 

6SL7CT 

.40 

45SPEC.7V.riL.  .18  GL471A 

1.71 

brond  fi4w  wgIIs  IUc- 

IR. |.T  BAI  LAST  .  4$ 
1HP7  1.45 

6S07 

6SR7CT 

.  55 
.  55 

44 

erso 

.61  SSIOI 
.41  117 

3.00 

13.45 

1  troflic  Cofolo9  H500.  lY*s  fvll 

105 

.45 

5U7G 

.55 

lOBS 

.61  WLllO 

1.71 

of  T 

romance 

305CT 

.45 

sv6<rr 

75 

50L6GT 

.14  WLllI 

1.71 

3S4 

.80 

8X5GT 

.71 

VT11'4SSPBC. 

.18  RL511 

1.61 

1  hi9h«sf  euolify  comp^n^iifs. 

GA4 

1.00 

7. 7- 11  BALLAST  15 

54 

57 

.70  lllA/lBll 
.41  GL119 

1,81 

1 

VT5  1I5A 

.40 

7a7 

.56 

58 

.10  EU6I0 

6.90 

PARTS  SHOW  VISITORS:  Be  Sure  to  See  Our 
Hug*  Duplay  at  Our  LoSolf*  Street  Show  Rooms 
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SEARCHLIGHT  SECTION 


ASB  YAGI 
ANTENNA 


Muju^r. 

ABlf 

fVNINQ 


4$m  10  M  J- 

«Attf  fXCfrr  DIH/BlC  tTACKIO 
^  fftf  MClaT  4M  TO  Mt  , 


&  ^  •  fftfMC 

I  «c 

I 


$12  70 

»*•>•  ri>M«  DmM*  SimM 
<  «7»  f>  4M  DC 

$29  40 

l>Mki«  alKhW  •■tMMM  CM  k«  t»Mli«4 

•  iHi  kr«cMlK  cMlnilf  at  »J*  SO 

p—  »«»  aOOUfaal 

9ULSI  TRANSFORMERS 

ITAM  «MC  ,,  u 

it  ft  II  71 

AN  ArS  .»  MI7I4  <«l  I,  Ja 

tl  >* 


AI»N.«  «*I7A4  MJi 

AN  ArN  4  ai»ft  <t4« 


CAPACITORS 

MOlOfD  oil  iMftftICNATIO  OAftIft 

•  i  Mril  AMVIM  44  14  (a  ■144B.I 

?’  W  44  ^  I  44 

•  44  N  1  44 

•«  4  M 

I  4M  •«  ^  M 

IM 


I  7% 

t  M 


M  Mrii 
*•  Mrii 
ti  Mri* 

T  Mro 
»  «  •  Mri) 
I  Mrii 
•44  Mri> 


OIL-PILLIO  CAPACITORS 


COAXIAL  CONNECTORS 


GfNIRAL  ILICTRIC 

FG-172 

THTIATiONS 

$14so 

SIQOO  EA 

IN  LOTS  Of  10 
BRAND  NCW 

original  cartons 

FULLY  GUARANTtCD 


(433 


U  7S  c«  •  L«Tt  t«  It 
Brant  Now 
OrHinal  Canant 


IGHITRONS 

GL'4l}  SSV)  t37  00 

WL-MI  S»  00 

WL.M2  MSI  ill  to 


44  44 
tIO  M 
Si 


I*  AVIM 

SPICIAL 

3  MFO  I2.S00  VOC 
INIRTICN  TYRI  Ff 

$23  05 


SCIENIUM  RECTIFIER  STACKS 

FULL  WAVI  BRIDCt 


MLXIMI  M'B  41  IN<;S 
A<  \(»1  IHINPIT  It 
IH  \OllH 

OflPIT  I4  4 


S  •? 

4  *4 

7  47 


KOLISMAN  INSTRUMENT 

LOW  INfRTIA  SFRVO  MOTORS 
Tvp#  fir  0240  BS  At  Vol*»— too  Cftlt 
2  Ph«$#-~S  WatH  -2410  RRm 
Will  Op«rat4  Safufoclorlly  ot  40  CycU* 
OHt«E»«l  RpN*  $14  SO— Ouf  Fric«-— SB  23  •« 
»7»«  EACH— LoM  o»  10 


r«\XIM1  M  R4TINCS 
\i  \OI  IS  l\PI  r  4A 
H  Vltl  IS 

IN  1  pt  r  14 


41  i4 

Jll  cmnV 


Chtt*'*!  ratintt  ran  M  inrrM««4  Mf  ta  2’|  man* 
normal  ratina*  by  intarmiHant  aaaratlan  ar  farrat 
eanlina 


GENERATORS 

4  Ktll444-Pt4444r  1744  7t4-JA  4aa*7  Mtd*!  kE*_^*' 
Ualtiit— AC  ll»y  14  «A  444  t4  Htf  t>  I  4  OC  M 

Vslti  W  Aa44.  *7444  Nm  —  0rl4taal 

4  Ecli4a4-Pt44447  ty4t  IJIS-IA.  Oataitt— M  VaMt 
It  Aa44.  *7444  tma - 07111441  P4C4lm  tt.tO 

NAVY  MODEL  AIA  ANTENNAS 

1  CM  C#4l74l  *744  AiTtTan  l4t47Ca»t  A4t44  44  AM)A 
>7444  l«»« _ ” 

TEST  EQUIPMENT 

4  Al«r*4  W  *47447  1444.  M44.  VM-tl. 

4  0444741  *4414  Mt4a  P.M«A  $1444474  (14441 
banaraiar  ($Ama  a$  G  R.  t0)A  aacaft  aavan  IKC 
ta  U  MO  •  S45t.00 

•  GbNIa  Matal  CCt'l  Btantart  Cryital  Taa^^Bjt 

•  TB-IOA/APN  Oalay  Lina  Tatt  tat  .  t2S  tf 

a  Tt  ib  APQ  S  Cahbratar  tZS.OO 

•  AT-4t  UP  -*X‘*  Band  Harn  t)  fS 

•  RCL  W-i  ISA  Fraa»«ncy  Malar  I40-220  «C  $32  U 

•  CWI  UAAG  Ranta  Ctnbratar  far  A&B.  ARE.  ABV 

and  ASVC  Radtif  Uf  tS 

•  CRY-lfAAt  Pisantam  Antanna  far  Tranimitlar* 

y#  ta  400  MC  1II.7S 

a  Raytfiaan  VR  S  Canttant  Vottad#  Tranitarmar 
lapat  »S  1)0  V  AO  <y— Out»yt  IIS  V  500  w  •  SIA  SO 
a  tala  Cdn$taitt  Vaftafa  Trantfanaar  tnaut  AS.  I2S  V 
AO  cy  IS  A  V  2AS  VA  t24  7t 

•  Fadaral  Canttant  Voitaia  Trantformar  Input  AS' 

I3S  V  SA'At  ry->Owttut  IIS  V  210  W  t)4  00 

a  tola  Can9taf>t  Valtapa  TrpRtfnriaar^Input  AS/I2S 
V  AO  ey  ->-OHtbHt  MS  V  AO  VA — Prlra  on  raauatt. 

a  Tt.|46  AP  X  Band  Taat  Sat.  Prlra  an  raauatt. 
a  Tt-IA4  AP  Prlra  an  raauaat 

a  CPR-AOAAJ  and  CPR-AOAAK—tFF  Taat  tata. 

(pair)  SiA.AS 

a  Navy  Madaf  LO-)  Camblnad  Hataradyna  Fraa. 
Matnr  and  Cryvtal  Cantrollad  CaMrratar  Cpuip.  Mfd 
by  Ganaral  Radta^lOO  KC  ta  SOOO  RC^Input  MS  V 
a6  tjr  ,  •  Si:A  00 

a  C-0  Quialana  Ftttar  Typa  IF •  IS  1 10  720  V  AC  DC 
TO  Amps  •  )*»  OH 

All  Itami  Nr«  C>eapt  Wbara  Notnd  *  (Cic.  Uaad 
Candillan) 

TYPE  "J  "  POTENTIOMETERS 
38c  path 

RraU  Shaft  |  Rr«l« 


IbK 
IPK 
ISK 
|AK 
iOK 
ilk 

ss  ilk 

.\  A*  Wk 

I  rtplr  IMk 


s?' 

$1'  i 

ss  . 

'a' 

1  I  a* 


SAK 

MK 

laak 

iPak 

ISAK 

iftk 

iSdk 
1  siF.n 
I  47 


STANDARD 
BRANDS  ONLY 


TUBE  SPECIALS 


BRAND  NEW 
FIRST  QUALITY 


IHN. 
II  a 
IR4 


114 

iXJ  ITf 

IXiS 

ISA 


AM?  Ii«l 
ii»a  i/aa 
aejm.i 

PS4 


PI  4<; 

A1  A«4 

A/A 

asn*  lAM 
a\t  7  laii 
as«  -w 
aSE.A 
AAliT 

asj* 

askS 


aSHTA 
asi  7 

aspr 
asE.r 
asM7 
asiT 
asi  7f;r 

aSN?f  ;t 

aSN'TW 

ala 

aia<;T 

a$%4(;T 

aX4 

axa<;T 

?r7 


4  ai 

A  AS 
A  7A 
4  7» 

2  4A 

I  A7 


aska 
asl  a 
as(>a 
asEja 
assMi 
asia 
asi  a 
aa\a 
aM  sa 


aM< ;%« 
ahlla 
attla 


I  4» 

aa 

I  ta 

aa 

1  If 

Ai 

aa 

a 

4  ii 


liSa 

Iisil7<ii 

liAla 


liAl  7 

liAXT 

tiltaa 

liHAT 

lillBA 

t/f  A 

IJSEiT 

12aM7 

U\J7 

IISK7 

liSl  7«;t 

litSTi.l 

liSMT 

iAl»7 


<..A  I  HOUR 
MSV 

2API  A aa 

lapa  a  aa 

.lapi  a  ai 

lara  • 

aaaP4  a  aa 

ihPi  2  aa 

»i  PI  I  at 

iMPia  a  ra 

.lAPi  j  ai 

arrt  aa 

IMP-* 

4APIf 

aapi 

aaP4 

anpi 

M  PI 
ai  P7 
app7  I 

aiiP4  A 

a/Pi  a 

ai  PI  IS 

aMPi  10 

7HPI  Ii 

7HP'  4, 

THPI4  14 

atiP7  a 

ai  pt  A 

lOHPa  21 

ifppa  ia 

lil>P7  li 

l2f.P7  li 

aojpi  » 

aoa  a 

aiA  4 

PIIOTf) 

(  LI  I  S 
IP24 


niYKa- 

1MONH  ASM 
K.Nl  I  UMNN 


KJ-a?  . 

laaa 

r<;-AiA 

ai 

Pt;  aa 

Pt;  Ida 
rtiiTi 
aak  ASSA 
Aa.i\ 

«a4A 

t*i  4ia  • 
sasA 
Ki.-alA 
kU-ai« 
KU-aA4 
W'l  -aaa  . 

ASS  I 
W1..a72 
wi..aT7 
wt  -asi  • 
SSSf 
722  A 
»7i  a?! 
AA4 


14  as 
14  la 

a  77 
A  77 


mas'ft 
1 1\<. 
spu  I  \t 
P«)N»  I 
iiai 
filti 
IHii 
IHiS 
IHi4 
nua 

I  Ilia 

iHii 


iifif 
iiiii 
it.ii 
it  ia 
24  u 
it  44 
itii 
iJilA 
iJ22 
iJ  ia 
JJJ7 
iJAt 


PI  M- 
I  HA  a 
I  12 


4Hii  A  I  - 
ail 

anis  KL- 


ajii 

Alia 

a<  it 

aj4 

7-7-11 

itri 

lAY 

lar 

laR 

HFI  -21 
24t; 
Rk-2S 
F<;-Ai 

Hk  A4 

H»i  aa 

Kk-47 


12  ra 

24  a# 
14  if 
14  iA 
la  Hfl 

A  if 

aa 

la 

1  iS 
7A 
A  iS 
44 
i  II 


a  la 

la  a# 

17. if 


2210 

2241 

224A 

2241 


2k2A 
2\I^ 
IHii  r.i 


a  a# 

14  aa 

la  ad 
la  a# 

11  7f 

12  tf 

112  at 


A  Pi 

2  44 
1441  aa 


>  K-7A  - 
MAA 
75T 


aap.iAiM 
WAItIP 
\  H-ita  • 
tM.A 

VLt-llAA 
\aC.li4A 
ST-UrA 
\R  IAA  > 
fOA 


2  A# 

2  a# 

If  iS 


iOSA 

if  in 

iOlA 
t  A  -  if  a 
ill 

var-iis.A 

iiis 

iitA 

iat-22il> 

KXi.I.lA 
MA  -i44A 
tap  iaaa 
aaA  iaat: 
var.-ia4A 
wi  .ia7A 
WF.27I  A 
vap.-iPiA 
Wr.-.IAfH 
itarii 
.ifaii. 

.If?  A 

var.iiAA 
aai  iik: 
AiaA 
lasA 
laAH 

wt*.'AAaB 
sai  A 
i7IH 

.VUiA 

4I7A 

4UA 

44aA 

44aH 

aarrtl 

aafri 


2. Of 

1  as 

la  AA 
4  4A 

4  7A 

02 

2  as 

lA  as 

J  as 


aSAAX 

aoaax 

Af7AX 


li  a# 

1  7A 
i  7A 
II. AO 
1  47 
I  47 
I  47 
a  7A 
17  if 
17  Of 
A  IS 
1  4t 


atan 

Hi  aia 

Wl  .474  A 
rbfH 
?##< 

7ffl> 

TAIA 

7fiA 

tAiH 

7AIA 

704  A 

7AaA 

TfaAY 

rOaBY 

7Aat  Y 

7#aFV 

7fa<;Y 

7f7A 

7f7B 

too  A 

TOOA 

7lfA 

7I.IA 

ruaY 

7IAA 

7iaB 

717  A 

7ilA 

7iAA 

7iAA  B 

7i4A 

7i4B 

7iSA 

7i4A 

7AAA 

7A1A 

WL-Tt? 


14  ao 

la  ao 

A  47 

i  4A 


i  7A 
117 

aa  #0 
aa  00 
17  aa 
aa  00 
aa  00 
5  ii 
a  aa 
4  oa 

4  07 
i-is 
I  aa 

a  aa 

a  7A 

a  aa 
a? 

3  ai 

a.aa 

II. as 
A.ii 
)  ii 
0  aa 
14  ao 
lA  aa 
i  aa 
a  At 


7  iS 
A  7a 
1  7i 


II  40 
4  ai 

.1  .10 


oaa.A 

oaaB 

07  i  A 
074 


aa* 

aa? 

aaoA 

aaa 

aai 

looa 

liAl  7PA 
I20A  7i:4 
iiaa  1K4 
i/aa  ADA 

laoi 

tail 

tala 

laia 

iai4 


SEND  FOR  OUR  COMPLETE  TUBE  LISTING 


MONTHLY  BULLETINS 
SIND  IN  YOUR  NAMI  AND  ADDRESS  TO 
GIT  ON  OUR  MAILING  LIST 
All  n»tft*riof  brond  n«v  oi*4  fuflv  tworonfpo^ 
T0fm%  70^  ra«A  wifO  O'tNr  toioacp  COO. 
urtipts  rofp^  A"l  pf t<9i  FOR  oar  wartkouto, 
POrld  PoiArvo 


LECmC  RESEARCH  LABORATORIES 

1021 -A  CALLOWHILL  ST.  PHILA.  23,  PA. 

Telephones  -  MARKET  7-6590  and  6591 


240 


August.  1950— ELECTRONICS 
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SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

1  1»  Tmi  S*i  TS  U1 

■C  ni  FrMiuMCT  BC  311  Frwi.  M»t9t 

*  ,  - 

BCl2t7  Scop«  *  Signal  Caaara- 

TS  12  /IP 

TS  12  AP  LM  Froqunncr  Ma> 

TS  ia2A  AP  t«r« 


RC  150  EQUIPMENT 

R»c«iT«r  BC  llCl  A 
Transmilt«r  BC  IIM  A 
Control  Unit  BC  III2A 
Signal  Gonoralor  1>I9IA 


Miscellaneous  Specials 

IDS  APN4  Scopo 
H78  A  PS  IS  Scopo 

R7  APS  2  ItocoiTor  and  Scopo  i 

ASB7  Sc(^«  ^ 

SCR  S22  Rocoiror  Transmittor 
MN2S  C  or  Y  Rocoivor 

RA  10  RocotTor  I 

BC  S39  Rocoivor 

RA  42  Roctitior  I  ' 

TA2I24  TrontmiHor 

SCR  269  G  Corapanft  Installation 

AR(f7  Compass  Installation 

MN  2S  Compass  Installation  ! 

ILS  Instollation  <BC733  &  RI9) 

SCR  514  components 

R  132  TPSIO  Radar  Rocoisor 

MD22  URA  T1  Modulator 

AN  APRl  Recoivor  and  Tuning  units 

ASB  7  Comploto  Radar  Installation 

BD  71  -4  position  Fiold  Switchboard 

EEt  Field  Phones 

RM  29  Remote  Phone  Control 

SCR  113  complete 

ARC  1  Transceiver 

ART  13  Tronsmitter 

BC‘348  Receiver 

RTAIB  Transceiver 

Model  IS  Rador  Tra  ner 

BC  904  Frequency  Meter 

PB/CES  or  ABOVE  t/PON  BEQUEST 


T-85/APT5  UHF  TRANSMITTER 

Opvroiinq  o»#r  a  Irvquancy  ranq*  ol  300 
lo  1400  MCPC  with  a  nominal  output  ol 
from  10  to  30  woll».  Unit  i>  oquippod  with 
110  V  60  CPS  lilamont  translormor;  blowor; 
tochor  wtro  ton!  troquoncy  lot.  and  6  tubol 
— I  93IA:  ItACT;  2  6AC7;  l«UG;  Z029B; 
I-3C22  (CU32)  (oKillator). 

N<w  In  orirnni  ln'i  wIU  iiovrat-  e AQ  CA 
tn<  ln*fructt<-ii  Uanuai  ^07, 


I•»rlalll6‘  VIIF 
t  4»niniuni«‘ali6»n  I  nit 

Two  way  radio  telephone  equipment  desiqned 
for  operation  between  1S2  and  142  megacyclee. 
Adoptable  ter  many  ueos,  a  complete  unit 
including  the  rechorgeable  storage  battery 
weighs  but  lUteen  pounds,  and  is  housed  in  a 
sturdy  case  llVt’*  K  9"  x  4lr4**B  provided  with 
shoulder  straps. 

This  brand  new  set  of  big  name  manufacture 
comoe  complete  with  battery,  battery  troy, 
ond  handset  but  lees  crystal  $19. SO. 

Battery  charger  is  ewtro  at  $19.95 _ 


>i6>i>ii«>  viir 
<'6»niniunii*ali6»n  I'nif 

Adaptable  for  many  mobile  usee,  this  U  o 
compact  unit  9^)**  x  I"  x  ISVi**  operoUnq  on 
1S2  to  142  megacycles.  It  is  six  veil  powered 
direct  from  storage  battery,  and  Is  complete 
with  the  tone  filter  and  crystal:  handset,  con 
trol  box.  antenna  and  installation  kit. 

Brand  new.  ready  to  go  $129.50 

Extra  IS"  stub  type  antennoe  are  availoble. 

$2.95 

BC  403  Receiver  -Good.  Used  $19.95 


BC  404  Transmitter  FM  20  2$  MC 
11  and  IS  meters.  Can  be  operated  on  10 
meters  10  channel  push  button  crystol.  With 
all  tubes  and  meter  but  less  dynamotor.  Ex 
cellent  condition  $12.95 

Crystals  Set  of  90  ^  4.95 


1  oii(lrii«i-r44 

2  mid.  4000  VDC.  Oa  FaUD  $2.9S 

4  for  10.00 
1.91 


ARROW  has  the  VALUES! 


RADIO  EQUIPMENT  R.  C-100-B 


Thi.  wtulpomt  mad*  by  C«B*rol  Dactrlc.  wo*  dMlqnsd  lot 
qreuDd  uM  a.  as  IdraiifiealiM  el  Iriaadly  aircraft 

Radio  equipoienl  RC-lOO  B  cenoUt.  el  Cabieel  CH  Ml  In  which 
ore  mounted  Tronealiter  tC  76*.  Ceyinq  uail  RC  TFO.  Radio  Re- 
eeiyer  RC  766.  R^ttlier  RA-J2.  Woce  Trap  FT  M.  wirief  and  Blower. 
Additioeal  equipmeel  coeelele  el  Antenna  unit  AN  111;  Tran.mie- 
.ion  line  MC  377.  air  compree.ot  M  34$.  Oven  M'34l.  control  be. 
BC'773.  Amplifier  BC-7B3B  and  aseectated  eorde  and  hardware. 

Primary  requiremeeie  are  MO  le  120  yolle.  50  le  10  cycle  lor  the 
entire  unit  ond  accessonee. 

Cabinet  CH-llI  is  of  the  Standard  19  inch  rack  type  structural 
steel  frame  with  runner  angles  for  each  of  tho  units.  A  full  length 
access  doer  with  safety  interlocks  toms  tho  rear  of  the  cabinet. 

Transmitter  BC-719  Is  designed  to  transmit  RF  puleod  signals  ot 
470  megocycUs  with  the  use  ol  two  typo  15E  Tubes  eperating  in 
push  pull  with  resonont  grid,  plat#  a.id  filament  lines. 

Keying  unit  BC-770  turnishoe  the  pulse  ol  tho  Transmitter. 
Receiver  BC-784  was  used  to  detect  the  493.S  megacycle  reply 
pulses  from  (he  Interrogoted  station  ond  to  sulficiently  omplify 
these  Signals  for  oscilloscopo  observation. 

Rectifier  RA-S2  produces  the  high  voltage.  An  0-lS  kilovolt  DC 
Motor  is  connected  ocross  the  output  ol  the  filter  to  meosure  the 
voltage  led  to  tronsmitter  BC-749.  while  an  0  20  roilliommeter  is 
connseted  to  the  ground  roturn  to  measuro  the  averoge  eurroot 
drawn. 

Antenna  AN  82B  consists  ol  24  verticolly  polaritod.  holl  wavo 
radioting  elements,  a  reflecting  screen,  open-wire  transmissien  lino 
sections  and  a  concentrie-lino  torro. noting  section  or  olovotor. 

Wav#  trop  FL-2S  is  used  to  separato  received  and  ironsmitted  signals. 

Tronsmission  Ims  MC  377  is  of  ^s  inch  air  dielectric.  70  ohm  concentric  line  type  ond  Is 
assembled  by  means  of  soldorless  air  tight  connectors. 

Control  Box  BC  773  contains  necessary  controls  for  operation. 

Amplifier  BC  783  B  is  used  to  amplify  the  output  of  Receivor  BC  748  for  suitable  oscillo¬ 
scope  presentoUon. 

Air  Compressor  M-349  -mL- 

together  with  12  feet  of  *4  inch  soft  copper  tubing  ^  B  1 

and  necessary  hardware  is  used  to  liU  and  mointain  KM  1 

transmission  lines  with  dry  oir  under  pressure.  I 

Operation  is  direct  from  110  V  AC  40  Cycles.  I 


_  Oven  M-348 

is  furnished  for  removol  ol  moisture  from  tho  dohydrot- 
ing  cylinders  of  the  compressor.  It  too  operates  from 
llOV  AC  40  cycles. 

Frequency  Meter  BC-771 

PrequsncT  Meter  BC77I  ie  used  for  fre¬ 
quency  chocking  ond  lor  tuning  operations 
on  Radio  Transauttor  BC  789  ond  Radio 
Roceiver  BC  788.  It  is  a  separoto  unit 
mechanically  and  has  its  own  power  sup¬ 
ply,  which  requires  o  110  to  120  Volt.  SO 
to  40  cycle  source. 

The  circuits  consist  of  on  r-f  oscillotor,  a 
crystol  oscillator,  o  30.000  cycle  oscillotor 
and  ossociatod  mixer,  mulliplior,  and  am* 
pUfior  tubes.  Tho  crystal  oscillator  is  used 
to  sot  the  r-f  oecillotor  to  exactly  94  or 
99.7  mogacycles. 

For  tuning  Radio  Tronsmitter  BC'749  to  470  mogucyclos,  the  signal  from  tho  rodio  trons- 
mittor  IS  mixed  with  tho  fifth  hormonic  el  tho  r  I  oscillotor.  oporoting  at  94  mogocyctos,  to 
produce  on  oudio-boat  freguoncy.  For  tunino  Radio  Receiver  BC  748  to  483.S  megacycles, 
tho  fifth  harmonic  r-f  oscillator,  oporotiaq  ot  88.7  mogocyclos  and  modulotod  by  tho  output 


1  mfd.  4000  VDC.  OIL  FILLED  1  98 

.25  mfd.  ISOOO  VDC.  OIL  FILLED  4.9S 

.00025  mfd.  25000  VDC.  OIL  FILLED  2.95 

.4  mfd.  1500  VDC.  Oa  FILLED  .28 

10  for  2.49 

2  mfd.  800  VDC.  OIL  FILLED  .39 

3  lor  1 .00 

1  mfd.  400  VDC.  OIL  FILLED  .  .24 

5  for  1.00 

.lx.lx.l-1200  VDC.  OIL  FILLED  .59 

2  lor  1 .00 

so  mmfd  5KV  '4  Amp.  Vacuum  Cond  1.19 


of  tho  304)00  cycle  oscillator,  is  fed  into  ths  rodio  receivor. 

Tho  entire  RC  100  as  doscribod  abovo  -  ^  F*  HA 

all  brand  now  comploto ~  ^^•vU 

Technical  Monuol  TMl1w1113B  it  lurnithed  m  ^0 

with  the  complete  set.  f  0  B  Worthom, 

Prices  on  individual  components  vrill  be  furnished  on  request. 


ARROW  SALES,  Inc. 

Dept.  Cl 

1717-14  S.  Mickigon  Avt.,  Ckicofo  III. 

OMONi!  HArriaeo  7-0374 


AU  ilomo  FOB  warehouse.  20%  Depoeit 
required  on  all  orders.  Minimum  order 
accepted — 45.00.  UUnois  residents,  pleoso 
odd  regular  sales  tax  to  your  remittance. 
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UNIVERSAL  JOINT 
}  16  K>i.  .  3  S'  OO 
>  11/8'*  l«<>9 

S(»»l  or  Aluminum 
5oe 


SEARCHLIGHT  SECTION 


COAXIAL  CABLES 

CUARANTIfOV  NIW!! 


I 

K(»m34  I 
Hej-a7  r 
\ 

H'^t  I 

r 

KV 

H<i-A6  V 

H«a^7  I 

I 

H<  >-6V  r 
r 

Rli-74  I 
H(^77  I 
R(»-7H  I 


wmi  WOUND  rtccisiON  resistors,  in  or  bitter 

WATT^IS^  I  WATT-«JO« 


COAXIAL  CABLE  CONNECTORS 


SELSYNS 

ns  V .  *0  Ct< 

;:C7B24S 
}*•*  «!•  a  IS' 
%J  f  I 


xVB24f 


w<»ttan  sr*iE4N'«  M  iSAinprti' 

i»ri«d  tu  iAOu  KI’M  Motor  la  IB  i 

4<>n  ahr**  (i itaT«ft4<4 ■ 


CAPACITORS 

SOtTA6l  STAMP  MICAS 

MMI  MMI  MMr  MMP  MMI  %IPI> 

I  VO  H*'  *>>  4 

I  4V  HR)  :tJl>  AVI  a'l.W 

r,  «o  )|0  tV'  A70  ■'I'j 

a  tj  iiO  I?’*  A"-*  *»IA. 


:i  txi  .*■.  AIM  viit 

;«  Ml  :j>  MPti  laiT 

J\  :s  /4«l  MUi  <■»!  OillA 

/A  A.-  .-.VI  MB'  IRMI 

JIJ  nS  /70  «»  I 

Pf »A«  Ss  rs«<«Sui« 

I  MM»  V’  •■ill  MP|I 

•>ii  vir  t»  t«*  Mf  i» 

•■lil  MEIl  t*i  tMIV  MPIl 
U1  Mill 

SILVIt  MICAS 

MMP  MM»  MMR  MMR  MMR  MRI> 

•  »>  I4U  iVA  4aa  OOI 

lo  «v  I  VI  S«i  •■*li 

j:  M-  iMi  MO  oiil.l 

•'i  AA  170  \JS  <«'tA 

;4  .Mm  .ivi>  .Vv*  •••ii 

Ro  Hi  Jjt  4<«‘  AMI  iRiiS 


THROAT  MIKE— MT  81-A 

MiLm  in  iMtAar  4iRR«r  raM  aHA  M*  < 


CHOKE 

400  MA 

♦0  ohm  « 

SI  IS 

10  lor  $14.00 


CERAMICONS 


2J1G1  SELSYNS 

BRAND  NIW 

400  Girrl* 

Can  M  naaB  an  24  V  0  C  ar 
lit  V  A  C 


PULSE  TRANSFORMERS 

X  124  T2.  UTAH,  nia-iotl  iSAS.  **.!•«>  .mall  gras  ri 

Uai  111  tisiNrrvll  .i>ir 

DiAillt.  V>  k  ti  4  M.  I»«*  .!ia  t  IH*  liigb. 
ISO  r..  I.LVi  .>|UM> 

U2-7i7»  Hiwr  |o  111  <  Ttans  M4«ii*aJmt 

to  V2«i2  lahiisr 

0-IR4A14  >4  K  IVTmaii-.s  x  ir.  Hrmi  lorutal  w.ivl 


l*«riltt 
t2  M 

J  tt 
J  tt 


HAYDON  TIMING  MOTORS 

I  R  P  M  .  IIS  V  .  w  CnN  si  71 


Wrop^d— BALL  BEARINGS — Nt' 


SOUND  POWERED  HANDSET 

Bron4  Nov! 

111  .-iilr^  li  n  ixird  A  aprlns  rllpn 

tl7Uor 


ALLEN  SET  SCREWS 


FILAMENT  TRANSFORMER 


Afliartran  Tyta  WS 
K»r  llicb  Virltat*  Rartlftar- 

nil  U^V  .  to  60  t>cte. 

^  SRX*  iv  ,  4’  T  «#  10  Amp 
?  XS  KV  R  M  »*  TVnl  12  KV  ?» I 
K  iVranna  1  mw  R7tA  'I^slp 

■  '  "'wrw^'*  $1  f6.«s 

ovimiAi  PACKfo  ■  V 
ITT. A  Toko  $1.8B 


TIME  DELAY  RELAY 

'u^  f»  I  rx  ii.p.i  Hs  .. 


NOW  ONLY  ! 

DELAY  NETWORK— ALL  1400  -' 

T  lU  Apt>r.  %  )  t  n.  <  t  .|wUk 

T  114  4M>r.  s  2  2  mu  u-  ^  itr;«s 
T  IIS  Htailar  to  T  1:4  arh  'as.  h 

Write  for  Monthly  Bulletin 


Mmlmum  Ortrn  SJ 


Arch  St.  Cor.  Crotkey  Philo.  3,  Po.  Telephone  RIttenhouse  6-4927 


Avgust,  1950— ELECTRONICS 


m 


[ 

\ 


PEAK  ELECTRONICS  CO. 

€OmP®N£NTS 


StLtCTED  AND  GUARANTIED  SURPLUS  AT  A  TRACTION  Of  ORIGINAL  COST. 

_ lee  WASHIMGTON  ST.,  NEW  YORKZN.'y: 


SEARCHLIGHT  SECTION 


AUGUST  SPICIAL 
10  MFD  2'  KVOC 
STANDARD 
■  RAND 

CfCItf 


GUARDIAN  LATCHING  RELAY 

t»m  mc  im  no  V9»t  CO  cftt9  mh  »  p  o  t 

iiii»«i««  •<  L«c4« 

Ml^MRticRlIy  C«<ilAct«  r%X^4  ISM  *1  IIOV 

aO  tytit*  INM  r  iMtf.  2'*  «i0«.  I*t 

0«l*  II  » 


FILAMENT  TRANSFORMER 
,  t.S  Ai  12  Mia*  pn«*rv  no 
v*(t*  so  cv  Mm  J'4  h  t  2%‘w  t 
fo.  Wt  1*1  IS*  Ai  ll4ii»tra:»0 

II  M  •• 


HarniaticaMy  *MlaO  041  laiaiaftaO 
r»4l  Wav*  BnOfc  M  V*4t*  AC 
Inpat.  24  Valt*  at  2  Amp*  Oatp«t 


RAYTHEON  SWINGING  CHOICE 

2  la  12  HMirir*.  I  Amp  tp  IM  Ma.  t«lly  cpmO.  Mips 
valtapa  iaaplatipA  caraMic  laaalatar*.  V*ni  aaa- 
•anrativaly  rataO  Wtipai  10  LM  |I2  fS  aa. 


SO  MapahM  IS  waft  Ra*i»taf  aitS 
Maunt  II  4t  aa<a  lO  far  IP  tO 
4P;.  2  Mh  S  watt  SS« 


30  WATT  WIRE  WOUND  RESISTORS  THORDARSON  FLATS  TRANSFORMER 

OSm*  lOO  2S00  U  4fc-4SM  Sa  SMO-iM  CHT  Sana*  MaOal  TiSP  22  IIP  r20  *aH  PO  ay 

IS  aa  •  far  M  PtiMiry  tSOOV.  lOMV.  2SMV.  JOOPV  CT  Sac- 

-  -  aaPary  C7S  »atl».  Waipht  7P  CM  122  SO  aa. 

Prpciwoit  IS  Mao  Accwrocy  ffasistor  Noo 
E/idwctfva  I  wott  li^maffco/ly  ttoitd  tn  gloii 
25  aa  10  for  Jl  9C 

WIRE  WOUND  RESISTORS 

S  watt  aSMt  2S.SO-2M  47P-2S00  09  aa 

10  watt  aliMi  2S-40-04-400-470.H2S.2K  4K  IS  ra 
20  watt  aliM*  SO-70- 100- 400- 7.0- 1 K- 1  SK 

2  sa  2  7a  sa-iow  isa  ^oA _ 20  >a 


MLAMCNT  TflANSrORMCRS 

tip  V  so  CV  Pm  CataO 
S  Valf  IS  Amp 
2  S  Valt  iO  Amp 
2.S  Vatt  CT  21  Amp* 

S  Valt  4A  S.SV.  )A 
2  SV  CT  20A  2  SV  CT  20A 


CHOKC  RARGAINS 

S  Hanry  SO  Ma  JOU  ahM*  )  tar  |0  90 

0  Hanry  ISO  Ma  140  aliM*  .90 

I  S  Han.y  2S0  MA  72  a-^M»  HarMatic  BaalaO  .SO 
a  Hanry  400  MA  97  OSm*.  HarMatic  SaalaO  S  9S 
20  Hanry  )S  MA  ISO  aSm*.  raaaO  7S 

12  Hanry  2S0  MA  190  atiM*.  caaaO  2.00 

t  Hanry  I7S  MA  10  aSm*  harMatic  tapl  4  2S 

10  Hanry  ISO  MA  |?S0  aPM*  TappaO.  HarM  *aal  2  00 
IS  Hanry  2S0  MA  200  atiMi.  Tap.  HarM  *aal  2  20 


ADJUSTABLE  RESISTORS 


20  Watt  i.  S  SO  OAm*  2 

SO  watt  100  soo  OhM* 

7S  Watt  100  ISO  200  OAm*  1 

100  watt  20.  SO  7S.  120  SOO  0*>m%  i 

MIDGET  VARIABLE  CONDENSERS 


PANEL  METERS 

BRAND  NEW 


Government  Surplus 

r  GE  e  s  U«  lAnf  VaKI  t 

2*  UrnpMi  0-S  M*.  BaiK.  S«a*n 
2'  Waatinpliau*#  O-IO  MA 
r  AiMpaan  0-20  MA  (Amp  Ocalai 
r  San  0-2S  MA  (0-100  SePtat 
2*  GE  0  SO  MA 

rSanO-SOMA  Spaara  (O-IOQ  Scalai 

r  GE  0-1  Amp  nr 

2*  SiMpaaa  0-2  Amp  SF  (Spaara) 

r  CE  0-4  Amp  nr 

r  GE  0  2S0  MA  AC 

2*  San  0-20  Vatt*  DC 

r  Wa«tan  0-20  Vatt*  DC 

2*  GE  0-10  Vatt*  DC  UOOO  atiM*  *alt> 

r  Triplatt  O-MO  Vatt*  AC 

r  GE  0-10  Amp*  DC 

r  GE  0-2S  VpH*  AC.  Linppr  (0-100  Srala) 

Y  WaatinpAaaaa  0-2  MA 

r  WaatinpSaaaa  0-iS  MA  (Spaara)  . 

r  WaatinpSaaaa  0-20  MA  ... 

3'  Waalarn  Etaatria  0-00  MA 

r  GE  0-200  MA  DC 

3'  Triplatt  0-7S  Amp*  AC 

3'  GE  O-iS  Valt*  AC 

r  GE  0-1  Amp  DC 

S'  Wa*1inpAaa*a  0-2  Amp*  DC 

3*  Waatinpspa*a  0-1  MA  (Baaiei  KV  Seala 

r  WaatinpAaata  e-7S0  Vatt*  DC  (lOOO  Oam*  \ 


Hhigh  current  micas 

Typo  <a4  Cpromk  C«9P  S’p** 

S**  OtMmptof  Toloronct 
sop  •f  Bpttpr. 

Prica  t.AP  AimmKV  PrUa 
Ml-ll  I  Mi  IH.  Bp(h  MPI)  I  Sfc  IM:  Bach 
UP  (40  4  137  SO  UUV  4U  IS  |iP  SO 

I  70  4  30  SO  00417  40  IS  30  SO 

AS  60  S  34  SO  01  42  IS  30  SO 

(437  4S  A  30  SO  (1025  31  30  30  SO 

(r2  40  9  30  SO  (H)li  30  30  30  SO 

(r3  56  to  30  .4#  IN)4  10  33  33  SO 

0117  40  14  34  SO  0013  35  35  3S  SO 

0075  39  IS  34  SO 

TYPE  G3  4**  NIGH.  S**  OIAMITIR 

0011  IS  15  IP  SO  \ 

TYPE  02  2**  HIGH  2Vi**  DIAMETER 

0006  •  10  S  OS  I  .01  35  7  7.0S 

TYPE  Gl  Vs**  Hifii  3  U  DIAMETER 

00034  4  6  l.OS  I 


115  volt*.  00  cyclat.  Sar 
ralt*  RMS  4.1  MA  .  5  *aH* 

I  pMp*  Fll.  In*  II  KV 
k  ta*t  HarMalicaJly  taalaP 
n*alata4  pipta  cap  far  ra«- 
MaOa  9y  RpylOaan  4*-«  i 
•  Only  4  95 


MMIarv  VIPrapaHi  Trafi*f*rMar  0  Valt  Inpat  Outpol 
MO  Valtp  PI  100  MA  13  95 


3'  Waatan  0-450  VaH*  AC 
r  Wa*tan  0-1  Valt  DC.  MaOat  Ml 

Y  SiMpaan  75-0-71  MicraaMpt 
r  GE  O-MO  MA  DC  Spapra 
r  GE  0-100  MA  DC  Spaara 
3*  GE  0-5  MA  DC  Maar* 

r  GE  O-M  MA  DC  Spaara 

Y  GE  0-20  MA  DC  Spaar* 
r  GE  0  2  Amp  DC  Spaara 

Y  GE  0  MO  VAC  Spaara 

}*  GE  0-1  I  Aaipa  DC  Spaara 
i*  GE  0  150  MA  DC  Spaara 
r  GE  0-50  MA  DC  Spaara 
r  GE  0  3  Amp  DC  Spaara 
y  GE  O  SKVDC  Saaara.  with  Maltip 

Y  GE  flanninp  TImp  matar  220*  160  cy 
r  GE  P-IVKOC  wHh  Maltip 

4”  GE  0-400  Vi»lt*  AC 
4*  GE  O-OKVOC  with  Maltip 
4*  GE  0-1  MA  (0-700  arala) 

4‘  MoClintarh  0-700  MicratMa* 

6*  GE  0-12  KVOC  with  Maltip  MaO  01 
a*  GE  0-20  Vatt*  AC  MaOal  PAB 
r  GE  O-iO  Amp  DC  MaOat  80B 
a'  GE  0-15  Amp*  DQ  M»0*i  80B 
r  GE  0-25  Amp*  DC.  MaOal  ODB 
r  GE  0-1.5  Amp  DC  MaOal  tOB 


BAKCLITE 

CASED 

MICAS 


MISCELLANEOUS  BARGAINS 

03  400  valt  Oc  taPalara  15  9o€ 

7MtO  250  vaH*  ac  ail  foaO  0  far 

10  Map  10  watt  raaittar  2  far 

HainaMan  25  aMp  MO  val*  a«  cht  Praakar 
CaraMicaa  0006  mIO  20  far 

01  aoo  vatt  Oc  piotall  Miraa  10  far 

OOi  600  vatt  Oc  prptail  M-ca*  15  far 

006  600  vatt.  piptall  mIcm  12  far 

ButtarOy  cand  2  fa  1 1  mmI  hall  Prfip*  3  far 

CD  lypa  4  Mica*  OOI  60(«flc  10  far 

10.000  ahM  aotcntiaMatar*  6  far 

SOO  ahM  100  watt  nan-inawct  rtpMBtar 
250  phM  lOO  watt  npn.tn(*pet.  Raaittar 
16  MfO  450  vatt  ataetratytlc  (EB9I60)  .3  far 

Var  raaO.  ISO  mmI  07  epaclnp  2  far 

VanaWa  carsMican  20  fa  (25  mmI  typa  023  $  far 
Waatarn  Elactria  tllvar  varMa  5  ta  2  S  mmI  I  far 
50  K  !•»  W  W  Raai*tar«,  OimUiaa 
.35  at  10  KV  pip*  75  at  0  KV  OtI  CaaO 
I  MFD  7500  VDC  Oil  Ca*tO 
05  MFD  7500  VDC  OH  CanO 
7  MFO  VM  VAC  Oil  Can4 
Matar  Mwltlpliar  2  MEG.  •,  af  !•«  2KV 


LINK  TEST  SET 

Typa  11410  Cantain*  twa  3'y'  Matar*— m  75-0-75 
MicraaMp  GatvanoMatar  and  a  0-1  MA  MPltl-acala 
Mttrr  Ha*  taa  twitch  far  chanplnp  ranpa  Ranpaa 
arc  a*  fallaw*  75-0-75  MicraaMpa.  I  MA  2  5  MA. 
50  MA.  25  vatt*.  500  vatt*  lOaal  far  Palanrinp  Oi*- 
criMiratar*  and  panaral  laP  p*a.  HautaO  In  hard 
waoO  cata  with  htnpaO  cavar  lO*  r  O'  a  4>t*- 
Only  $14.05  ta 


SCR  522  TRANHMlTTER'RECElVER  CaMptat#  wHh 
OynaMatar  pawer  tapply.  ERcallanI  canOltian  19  50 
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SEARCHLIGHT  SECTION 


l'«i  !  Kl'  BT  .  n 

•I*  ,1.,.^  l,W 

2  'f5*i  f  ^  fAii.-T  *  1  1  (•  1  .99 

^T*  l‘  •«  ^  =^^'-1  Air  ■*»*»•»  $n*94r*.***  29 

|o  •  *.  aMi..«t*an  m*ift  20)  t  9% 

i  I?  k  ?  . . 

•»'l  12  *  dr;  rr^MvUt  .  3-49 


R-HS^ 

»BICI*IS  Of  TNI  MONTH  ^ 


50  m.'t  M  '  KV  <;K  T*nrim  fooiHvrr . $1.49 

2f,  M.  )Jf  I  tr&inr«  »njr  type  .  . 9% 

lo'A'f  E.K  2  -iri  sJ'.T . 39 

1  ®f4  (til  rrifnkfi^  M.  a  •' >J .  2  98 

2  irM  'HI***  i-t  rofwHiw’f  k  -  '  -i  .  .  3.25 

3  r*d  4  ►*«►«  «.  I  fn(NVn***r  M.  i  ,  )  .  3  95 

24  mfd  1jO«^  IK*  liKV  fla^h  f»<  H-r.-d 

lamp  . .  3.95 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 
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SILrNIUM  RICTIFiCtS 
FULL  WAVi  IRlDOl  TTPf 


CtNTIR  TAfflO  RCCTIFIERS 
5t»4>*  Fall  W«va  tri^^a 

!•  »!»•  AC  CM"*n« 


iM  «•  »>4  aa 


anir  4n*<»|.I|i 


TRANSFOtMftS^llSV  40  CY 
HI-VOLTAOi  INSULATION 


•  ss 

T  SS 
4  »S 


4  as 
a  as 


a  yr 

4  1  r 

a  ai 


;; ;;  .n  ...  A  .ViV,t 

■  ^  »  r  .«  J-  I  1  ..  K%  ISS  .  m 

u*  ^  I  >  k  Uki^ .  i 

TRANSFORMCRS~220v  40  Cyc 

4tJ4r*!H7S4|4  3TM\  .  SS 

*  s  ss 

lo  as 


>  r  «  a 


I  as 


EQUIPMENT  SPECIALS 


Oond 

•  U4 
0<M>4 
Q4n4 
Ooo4 

O'MA 


a  as 
aa  so 
4sa  So 


aa  as 
1  as 
1  rs 


FILTER  CHOKES  HI  V  INS 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


rnONC  DiOtT  9.0247 
H I  r  K  F  O  K  <11  V  N  I  I  1  ^  I*  K I  <  K  < 

Pritrs  Sublet  (  t(»  I  hangr  \k  ichoiil 
N  itf  |«  r 

Ml  Menhsndtae  l«uatontec«1 
P  <1  B  N  3  K.. 
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Ausuif,  1950— ELECTRONICS 


! 


IMMEDIATE 

DELIVERY 


for  r^cordlnff  piott«4  or  writtt*n  from 

<'«ntr«l  ploitlnff  board  Writt-s  at  on^ 
half  a<-al^  on  In  r!>art  D<»rrtmlnator 
Input  ctrruit  deslKn^d  to  oparaio  unit  aa 
*ijnr‘'on  of  two  varfinff  R  F  frot|uanr»#a 
•  ryiiit  al'out  m«*an  «>f  approx  410  Kt" 
M  l.iT  data  on  raQuaat.  Cthipplng  waight 
4>  It.a  ) 

Price  $375.00 


LP-2'I-LM  Compost  Loops 

Motor  drlran  Imip 
an'  InniH)  in  tfi atib- 
Itad  tappailD 
houainc  Inriudaa 
A  u  t  nay  a  trana- 


O.C.  MOTORS 

I  uikarMwl  Klartrlr  ^ 

_  W  K  K54  S«0].1-02.>!S  ▼ 
4-r  a  a  ampa  1/100  hp 


12  V.D.C.  Motor 
Jolt"  Otter  B-9-2 

tmpe 

rpm. 

1%*  Diam  t  l%*  IrC  Rpilna  ahaft  CW 
rotation  fftock  rSA-4a  Prira  11.05  aach 


LOW 

PRICES 


MICROWAVE 

ANTENNA 

A.-r-tlT  Al-rJ  itB.  It 
I'm  dipola  and  It 
Inrh  f’arah..la  bituaad 
In  A rai harpritof  Ka- 
dorna  1ft’  dia  24  v 
It  '  apinnar  motor  for 
ronlc  Bcan  14to«'k 

f  SA'ft  tihippina  '■vt 


INVERTER  j 
SPECIALS 
400  Cycles 

lliinrrr  Tjpr  t?  t  toIU  D-C 

npui  2*>  voita  4')0  aycla  1  phaa#  out.  •  0 
V  (Currant  manufactura >  Prlcaa  on 


»*it|ta  liC  at  2S  ampa  Output  110  volta  400 
yclaa  4t|t  V'  A.  at  0  tO  PP  Waltfbt  IS 
ibe  810.1.  rsA-st  Price  $14.50  each 


FULLY 

GUARANTEED 


I 


SYNCHROS 


Itl.  IP  lOT.  SO.  IP.  ICT. 
5I»0  SHCT.  S»P.  SHUr. 
SSlXi.  IDO.  lO.  IDO.  70. 


Prices  on  Request 


SERVO  AMPLIFIER 

Mtnnaapolla  Hon  ay  wall 
111  V.  400  cycia  unit  For 
uaa  with  aSA*2II  Modal 
C.IOSATCAS  Oaatenad  for 
uaa  with  A*(?  arror  aignal 
from  bridca  circuit  Stock 
2r8A-2ISA  THca  SS.Se. 


l>alro  MMStS  t'oaatABt 
H|>aad  l>r  Motor,  27  ▼ 
d*c  120  rpm.  Uoaarnor 
rnntrollad  Stock  9SA« 
249  I'fica  $.*t.05  awch. 


t>i -iTaiTiai .  Ml  I  f  a'  ffw 


(tanarai  nactrtc  Typa  IHAIOAJISC  141 
rpm  2?  S  aolt  P-C  motor  0  ftl  ampa  14 
Q  /Of  toruua  Shunt  wound  four  laad  ra- 
haralhla  Stock  98A-21S  PHca  $4.25  aarh. 


41.P..  IPHMIK'IS  ~  Split 
Said  aarlaa  ravaralbla  mo* 
tor.  10  V.  d-c  at  1  4  am- 
paraa.  1100  rpm  S*  dlam 
X  &*  If  Idaal  for  aarao  ap- 


OSTER  PM  MOTOR 


Allnao  Plaid 

27.1  a  d 'C  ('an  alart  ba  uaad  aa  rata  (a 
ar^or._«HA-2«l  $3^75  ,p^|, 


AC-SERVO  MOTORS 

a  I  Plonaar  T>pa  t’K-t. 

21  a  4**0  ryriaa  (laad 
_  pbaaa.  var  phaaa  49  a 

AB||HAj|B[9||[  mat.  44  1  aaar  radue- 
tlon  S8A-97A 

Price  Alan 

available 
tram  Prlra  $4$. 75  awcli 
I  Stock  rHA-97 

PIONEER  CK-17 

400  ryria  phaaa.  Sxad 

phaaa  41  v  max  vartabla 
phaaa  Hullt  In  gaar  radud- 
tlon  (Output  ahaf*  apaad 
pros  4  rpm.  Stock  2tSA-2l7  Prlra  f 

%F0RD  SERVO  MOTOR 

111  volt  ftO  cycia  two  phaaa 
low  Inertia  motor.  II  watta 
output.  IluOrd  2079tV 
Stock  2rSA-29i.  Prlea 
549.5#  Mch. 


MINHEAPOLIS-HONEYWELL 

Type  6303AY2CA4  Sarvo  Mots# 

111  V  cyclaa  Hullt  to 

scar  In 'tfc 

toniua  Stock  tfSA  Iftl  I'rlea 
54.75  each. 


SAWTOOTH  POTENTIOMETER 

W.I.  KS-1S135 

fTypa  Rle-H-H  100  ohm  ala- 
mant.  Non  linear  rinc  aioaa 
linear  output  with  CHT  deitaa- 
tlon  coll  load  Cent  rotatldp 
2  bruahaa  tfto  deereea  oppoasd 
2  tapa  1 40  dcaraca  oppoa^ 
«t.H'K  rSA  2H'»  Price  $5.50 
each. 


400  Cycl#  Generofqft 

Horocllta  1IA120D2I>1  I## 
cycia  out  at  1  phaaa  ttl 
V.  22  ampa  Alao  a  d-e  out¬ 
put  of  21  ▼.  and  17  2  ampe 
Spaclal  at  5l75.e#  aarli. 


O.  B.  SAHBIUJS.  402  ap- 
claa  out  at  111  volta  1.1 
ampa.  Idaal  for  lab.  I*  Iq. 
x  I*  dlam.  2020  rpm  Mto#k 
2r8A-222.  Priea  57#.5#  eu. 


PRCCiSlON  AUTOSYM 

IMoaear  Typa 
AY-I5d  Control 
i*raat- 

aton  typa. 

442  cycia.  Stock 
«8A-227  Hpa- 

^^^B  i4»w  pnaa 

514.5#  eacli. 


A-5  Autopllat  Indlcafar 

R  Autoaya  Typa  Pilot  la- 
I  dlcator  for  A-l  Aula- 
W  pilot.  24  V  400  cyclaa 
^  Stock  #RA-292  Prica 
512.50  rarh. 


<*yro  aiMl 

lloualne  Mirror 

Aaaenihly. 

For  K  14A  alRbt- 

ine  head 

(tyro  atabihxed 

mirror  a 

■acnibly  Stock 

;;Sa:94 

Prir.  W.7»  pwh. 

ANTINNA  TILT 
INDICATOR 

D-C  Salayn  typa  tilt  Indicator 
(}  E  IDJ29AAK  24  volt 
.Stock  r.SA:9(  Price  55-75 


produc  t  s  CO 
4  Godwin  Ave.  Paterson,  N.  J. 


•T’< 


'Jd. 


r#Tr#T' 


SEARCHLIGHT  SECTION 


FOR  SALE 


•  Can  be  adapted  to 
Television  and  Receiving 
Tube  Manufacturing 

•  Electronics  manufactur¬ 
ing  equipment 

•  Used  but  in  excellent 
condition 

•  Inspection  invited, 
immediate  shipment 


M  \tf'\  hy  r,K  i  tin  h*  rAnvertvd 

■  •  ■(an.taif*  i.i  • -.1  not  t,.n  Ha*  ''ontroia.  with  trap  trAOS 

r>»rin«‘r.  caur**.  ■•rttmta  fur  h^a  t.  t.tiirra  t«<>  |tri>wn  pan#I 

t.Hlll  (' %KH«»M/|\«i  A  K«|l  irMKNT.  OK  One 

«t»n  fAdni  vana-  ona  hy*lrof»‘n  m‘inut»»atiT.  ItftinK 

mei  tianiAtn  for  attM>niz'ng  -in.t 

ItItF.  hTKM  %l%EIIINrH  Mf.t  t>y  Kahle  Kr<  On  4  6  «  ?  t 

tM»aiii(>nA  with  Oanax  a  moxrmanta 

14. »  Ml^>T  Mfil  hy  Natl  WaM  r.g  M.i- h  t’o  Type 

ISIS  ttne  fit.  aatar  <  noia.1  1 1 anaf ••rnier.  SOM  K\  ^  a.r  pr.-aaure 
•  "nirol.  tan  heat  •orti->iA 


%l  %4<\»:ri/IM*  Ml  tr  t;  K  r..r  an.l  SAI 

ntagnetrt.n  tuPea  t>ne  «'H  tUO  aehl.ng  ('anel  fnr 

tuhra  t  ne  heat  ti»ntr.jl,  one  ae  .l.f.g  t  n»v  •  ■•ntr«»l 


III  I  II  ru  K4  l\4«  A  T%lll  l.\ll>4«  MI4IIINK  Vf.l  l>  Kahle 
ICttff  (any  atan<1ar<l  t  ranaini»ai>  n  tijlu-a  «ir  tloratrun  t  1  SO  ftp 
n»o»..f,  I  ’<a  110  V  gear  drive,  lo  101  rim 


I  I  MI  NT  MIX!  K.  M  •!  t  \  1  )l  1>a>«'o  M...|el  t.  wMh 

1  hi  motor.  t.K.  S,  an  SSO  v.  IM*.  non 

rXllllHT  M%IIIINr  St  hea.U.  Mfl  h>  Kahle  Kng  Co.  Cn- 
l*a«Uy  «'t  twhea  per  hour  »o  U  'yp**  l*l‘4  Sealiei  rhaasia 

aith  piin>pa  t  •  nttiiulainr  ati<l  tor  h  Three  pi>aer  na  IMa*''ra 
laitel  h«iat<1  t-«naf»rmer 

IT  \K0:  M  14  HIM  .  Mfil  hxK  l  !  F:nff  • 

\  %4  I  I  M  I  ININH  K4|l  ITMI  N  r  Mfd  b>t;K 

WIKI  WTRIITTN4.  Mil  HIM..  M  <1.  |  IV  f.r  •rt'pnt  wire  u- 
li>  i  gauge  Hell  h  type  a1*h  motor 

a|«IIN4«  A  w1  I  \|  Hit  HIM.  U  h>aU  Mf.1  i.K  X  hp,  G  K 


IH4II. 1.1,1  KXIf  \l  ST  >1  \4  HlSr.  i;K.  ran  be  con 
verted  to  Atarxtard  tutie  production  Haa  all  controla 
I  Mtan  tally  I'pere'e.!  ttulley  ayaieni  un  angle  Imn 
atiuvture.  ten  gae  valve  i-ontroin  ai«  11(^27 

plate  t  ranarurriit*!  a.  two  tube  heat  ovena.  a>x  GK 
tnetroiry  i  ur‘1rr.».4tion  pumpa  two  gen  radio 
varuti  a 

>.4|t  II'HKM  I4>K  H4»l  NT  ll.%s||ING  I  MT.  GK 
.tit  tie  uaed  for  d  dermt  tyi^e  tut’ea  t  gen  radii' 
vai.Ai  Itne  hydrogen  feed  for  rianhing  bottle,  time 
aa  Pfhea.  relaya 

KlfirKK  VIKN\4K.  Tnn'a  t.a  .le.tr:  ..ntn.l  and  realgt-ir 

h.\ll\lwT  MUHINI.:.  m  he;,.i'i  IM  SKIt.  hy  Kahle  Kng  t'o 
.-oinplete  With  M  metal  l.itu-d  i'r  itapa.  1*1  lompreaalun  heada. 
lii  aater  • -nded  •  o mp t ega oiti  leveia  wltu  rollera.  7  men  ury 
P'impa  |t  2*19  1  t.innnal  tM>.irdM  Mve  i ;  tC  tirii.ra 

|Nw||  Al  4)K  F.4|l  ir\l  F.-N T  Gt:.  .'nalata  of  welding  emipment 

4.1  \wa  EITIIIV  M\<IIINK.  M  t'reery  Ma.  hlne  Mka  3*  lla 

mntid  >lia'  t-iiit  ng  a  h.-e|  moiitred  under  table 

4  %KH«>M/IN4.  till  ll*>rF.N1.  GK.  one  water  .  oivled  »  y’in<|er 

<  4IMII1N  %ri4iN  ST»:>I  A  w|\i|>4,  M%4HINK  D'.al  drive 
ai|i  "f  4t  I  nper  If  <on 

MIKKINI.  M\4||iNh  II  It  \f>rker  Machine  i'otnpany  M  «1e 
!■  I.  for  lat.eiing  eleitron*  tut»ea  With  S  hp  motor  '  oiipled 
t'.  r.-.tU'  iion  g.-ar 

4.1(111  IIINHIK  A  Kill  I  IK  UflHTK.  i.K  for  a.de  •..(  tung- 
■•’•■n  aeiding 

f:  WI4TI44N  A  w\M»  |||  \sr  |N|T  Hy  Aiior  K-.-indry 
M'..tel  IH  hp  «.K  motor 

4,\a  ril(ll\IN4i  n  RN  \4  K.  i  at  rS71i.:26<;i  UDO*  F 

H:.  an  P'.  :««»*er.  panel  A  t.meia 

II  |4»  HIITtlN  afl-.M  MIfllINK.  112  II.  ad  nmple'e  with 
tp.e  r.*ad\  f  jtnn.i.liate  .'peraTicn 

II  \  1 1( H  4  alid •  a  -  no  red Urer  a  h  n.  •* or  a  t  d  (* • ,  i  .tin p 

I  I  I  14  Ilf  K  4  eiilrifiige 

4.  \  w  »  IHf  II  411  KN  M  HN  \4  I.,  r:  10.  AG  I 
IflifKII  III  wr  4.I.\snIIII  K  taiborat'iv  at.  ' 

w||  HTFI  INf  4»%w  ||4Nlwri-.K  with  <1  .yphtagoi  r.guiator.  bypaa^ 
ant  ‘y  hi  no. (or  liov  Many  othera 

IIK  III  4I\I  f.K.  With  motor.  OK  HF  11.  3  ihaxe.  Illower,  Type  • 
MM  -•»'  S  .  ii.a  liOO-  rnanv 


Subi.ct  to  prior  <alo. 

Many  other,  (or  g/oif  working  tor  laboratoriet,  lamp  A  neon  ute 

HAYDU  BROTHERS 

PLAINFIELD  NEW  JERSEY 


24« 


august,  7950— ELECTHON ICS 


w 


SEARCHLIGHT  SECTION 


fLECTRONICS  —  >lu9usf  J950 


TEST  EQUIPMENT 


X  Band  S^ctruai  Analjrirr  8MK)  %00  Me.,  \ 
<ali)>ralr<i  linear  rul-olt  attenuator, 

laiihratetl  fret^uemy  meter,  tuned  mixer.  ! 
4  iT  i  \ideo  tiasex  overall  gam  I 

125  (ft)  ,  regulated  |Nmer  suifdy.  j 

5  Band  SiK^lrum  Analyser  J7li)  \1»  .  | 

imilar  lo  aboxe  ' 

IHe  altove  ^fle(  Irum  \natv/er  aUo  avail  i 
aide  with  S  arui  \  land  tuning  unitx.  I 

K  Band  Tetl  Load  low  ptmer  $20.00 

X  Band  Power,  hre«{uen>y  and  ^^XR  Mra« 
uring  Kituii'ment  complete  v«)th  Rh 
source.  e<|ui{)ment 

X  Band  Be’ow  Cul-0#  Wave  Guide  Atten¬ 
uator,  with  (aliSrated  dial.  ty{)e  S  input 
« onne<  tor.  <»ut{>ut  conne*  tv  to  *  >”  x  I  ! 
v.ave  ;juide  .  ‘  $55  00 

.X  Band  lest  Load,  low  (Niwer  $15.00 
TS-B2  X  Band  Echo  Box  with  rt  rahle  ; 
and  (uik-up  antenna 


Turn  Dipole  Te«t  Antenna  for  S  Band,  tvfie 
N  (  onnet  tor  $10  03 


TS-33  X  Band  Frequency  Meter, 

Mrs.  Crystal  detector  and  30  micro  amp 
meter.  Indicates  Resoname.  C  onne* 
tion  for  scope  avaitahie 

APR-1  or  APR- 4  Radar  Search  Receiver, 
iO  m<  IF.,  2  me  wide. 

Tuning  Units  For  APR-1  or  APR-4  Re 
crivers  (<an  l>e  used  with  any  K)  mt 
amplifier)  : 

IN  I^.  range  I0t)0-2if00  me,  tuned  mixer 

cavity .  $150  00 

IN  S4.  range  200()  4(XX)  m< ,  tuned  mixer 
cavity . $15000 

rs-lio  S  Band  Echo  Box  2400  2700  me. 
ixirlahle .  $110  00 

IS-1B4  Echo  Box  and  Attenuator  for 

11 

TS-170  Test  Osctl'ator  for  ARN  S 

TS-220  Peak  Power  Meter  for  Al^  11 

TS-BO  Voltage  Divider  for  measuring  high 
video  (Hiises.  ratios  I  ;  10  and  I  :  UXC 
transmission  flat  within  2  (fli  130  r.p.s 
to  3  me  .  with  cal  |e  for  attaching  to 
svndrosrope 

30  Me  I.F.  Strip  and  110  Volt  00  cps 
Power  Supply,  bandwidth  10  me.  com 
plefe.  new  (i>arl  of  \f*R  3  Receiver! 

$05  00 

TS-45A  APM-3  Signal  Generator,  9200 
m*.  no  V,  N)  HOO  ci« 

TS-35  AP  X  Band  Signal  Ceneralor. 
I>ulse<J.  ralihraled  (xiwer  meter,  fres^uen*  v 
meter.  h7tNt  93tXl  me. 

X  Band  VSWR  Test  Set  TS  I2  AP,  com 

plete  with  linear  am{4iher.  direct  readin 
\  R  meter,  slotted  vsaveguide  with 
gear  driven  traveling  prolie,  male  he  I 
lerniinalion  and  various  adapters,  with 
carrying  lase,  M  UNITS  I  and  II  are 
available  se(wirate|y  or  together  as  a 
test  set. 

High  Pass  Filter  F‘29  SPR-2.  cuts  off  at 
lOIMf  me  and  helow  ;  used  for  receivers 
.il»«»\e  1000  me  . .$12.00 

S  Band  Test  Load  TPS-S5P  BT.  30  o>'ms 

$S0O 

X  Band  Test  Load.  50  Walts  $35  00 


Waveguide  Below  Cut  oft  Attenuator 
I  101  A  L'  M.F.  Connectors  at  each  end. 
calihralion  M)-I00  ifti  .  $10.00 

250  Walt  X  Band  Test  Load.  VSWR  less 
than  113  lietwren  7  and  10  KMC 

$150  00 

Standard  Signal  Generator  Measurements 

65B.  UN)  kr  to  >0  me.  l-2.000.0(Nt 
micro  volts.  g(K>d  working  order  $400  00 

S  Band  Crystal  Mixer,  V'ariahle  Oscillator 
Infection  . .  $12.50 

S  Rmd  Mixer,  tunalde  by  means  of  slider 
t.fie  N  connector  for  the  R.F.  and  local 
oscillator  infHit,  LVFl.F..  connector  for 
the  I  F  oul|Hit.  vanalde  oscillator  in 
jecHon  .  $30  00 

Fix^d  Attenuator  Pads.  20  tft>  -F  0  —  2ctti. 
rx  I2(M)  me.  30  ,»hms,  VSUR  1.3  or 

less,  2  watts  average  (tower  $30.00 

Waveguide  Below  CnI-Oft  Attenuator,  tyfie 
N  connectors,  rac  k  and  lunton  drive,  at 
lenuation  variable  120  deciliels.  call 
hraled  20  120  dl>.  frequency  range  300 
2000  me .  $32  .00 

Waveguide  Below  Cut-Oft  Attenuator,  stm 

liar  to  afove  except  upfter  fretfurncy 
limit  IS  3X)0  me  .  .  .  $32.00 

Waveg.i'c'e  Be^ow  Cut-Off  Attenuator,  same 
as  aU>ve  except  input  is  matched  in 
range  of  2200  1300  me.  less 

than  1-2  .  .  $54  00 


L  A  BO  R  A  f  O  R  Y ' 

P.  O.  Box  250  Eatontown  3-076B  Red  Bank,  N.  J. 


SEARCHLIGHT  SECTION 


i  «•  ^11  \  i 

I  M  4^ 

4  44  444  44 

IJ  44  444  .44 

i  44  447  .i4 

1  44  44114  .44 

li  44  444  74 

4  44  4744  IJ  4# 

14  44  I  K1M4  14 

14  M  (  klM4  44 

44M  IlM  44 

4  44  Ull  I  44 

44  UU  1  !• 

«  44  UI4  44 

4  44  Uii  I  44 

♦  44  U14  44 

I  14  I4i4  44 

i  74  Ui4  .44 

i  74  1*14  44 

7  44  1*11  M 

i  II  1441  1  — 

7  44  1*41  I  14 

i  44  1441  44  ; 

I  44  U41  *4 

44  44  1444  .44 

4  44  1441  44 

144  MI14  144 

4  44  *4114  J  74 

7  44  *4144  i4  44 

i  !•  *41*  1  14 

I  44  *414  I  74 

1  74  *414  1  44 

♦  44  *411  I  74 

14  44  *411  I  •• 

14  44  *414  1  74 

4  44  4441  44 

I  44  *441  '4 

14  44  „ 

14  44  .  t' 

1  74  4444  I  44 

I  44  444*  14 

74 

t  4  t«n(  Ilf*  W  (M7 

I  •  f***  MU  W(*i4U 

HA  ran  *•  m»*4  f*r  a  Sutar  111 
)10  Mmimym  Order 


■  UlORTH  4-8262  I 


TEST  EQUIPMENT 

Microwove  K  Bond  2400  MC 

TKKI  SC  S4*rtr«f*  AnaUl«r 

H  bian#  flaa  Att*«Matnr 

X  Bond 

T4X  4AC  B4#ct»*ai  Aaalyiar 


TAA  liBI.  VSWR  MMiurlnt  AmfliArr  Bro«nin« 

TS  1)  X  Bane  Fvmi  and  Fraovancy  M*1«v 
TS  15  X  Band  PulMd  Signal  G«naral*r 
T*  14  X  Band  Po«*f  Meiar 
Tik  i5  X  Band  Sifnai  bcnaratM- 
T4  U*  X  Band  Sifnal  (••nnralvr 
T4  241  Riavy  Varaian  *4  TS  i«* 

TX  KM 

X  Band  Ma«4r  T  PlumMna 
X  Band  TunaM*  Cryatai  M**nr* 

TVN-eSC  MIT  Klyatran  aula*  and  4u«*r  S«*9ly 

S  Bond 

TB1A  AP  %  Band  Powrr  and  Fr*4unncjr  Mrtnr 
BE  4  CI*rtriraMii  Tun*d  B  Band  Cr4e  Boa 
BC  1277  6UABQ  S  Band  Petand  &i|nal  brnnratar 
PC  102  Ni4h  Po«*r  S  Band  Sidn*!  btnorater 
L  Bond 

HaiolKno  lOM  Bidnal  Gonorator  I  IS  ta  215  M^iacyrlaa 
T*  *9  lOU  ta  HKK)  MC  f  r*4u*nra  Mntnr 
Mra>ur»«)rnt»  Corp  typ*  <M  Standard  Stpnal  Gcntratar 
TS  *7.  10  to  -MM)  Ml  Mpnal  (.•narator 

Broodcoat  Wovt  Bond* 

|*2C  Bidor  Chanalr^t  SSort  wa«a  Adaoiar  for  I42C 
Forrit  12A.  Sipnal  Gonarator 
TS  174  Sifnal 

OaciHoacopea 
BC  I2S7A  v«rd  U  L2  anta 
TS  VI  Ovilloarapa*  WC 
Supram*  5A4 

Aydio  freqydnciea 
RCA  Aydio  Chanalyat 
H»«iatt  Packard 

OfBcr  teat  Iqyipment  ond  Metcra 
Ts  IS  A  Mapnat  flut  Malar 
f.anoral  Radia  V  T  Veltmatar  72dA 
CaliOrator  wC  I  117 
Ha/rlltna  Pul*»  A  Swaap  fianaratnr 
OMf  Radia  Not*#  4  f laid  Btranpth  Matnr  Mtatura- 
marta  Corf  tjrda  S* 

Uanaial  Radi*  1000  cyriaa  typa  21) 

Limit  Bndpaa 

Bminton  Standard  ladurtanraa 
Waaten  Mntara  typaa  410.  429.  741 
M-*dH  10  Pyrymalar 

Rawaon  matara  n  10  MirroamporaO  2  MilMvoH 
RADAR  S#t%  A  Pan» 

APS  V— APS  I— BCR  2X1 

Rill  APRSA  Raratvort 


mSlSiMca.  INC  I 

35  LIBgRTY  ST..  MEW  Y0RK6.W-Y. 


CALLING  ALL  ENGINEERS' 


TELEVISION  CAMERA 

TSO  line  resolution  Eovily  converted  to 
prevent  RMA  vfondords  Circuits  ovoit 
able  nitb  comero  Complete,  like  nc» 


90 

n 


|»t  I  4  O  III  41U  t  K  nirn.  .  .. 
ivi  .  I»  1  .r..tn.  lar 

r  .i.t-  !  14“  Hi’M  II 

i:  «'oIla  4  -I  K)'M  o  4  V.  ;** 

sc  I  I- Ml  M  |{C(  line  KS 

• ;  I.  KHS  mux 


IKM  II  IIHC  \HC  K  ~ 

1'*  .tiMj-  2'>  %..jt  iir 

r  H  <  Nt  IK4  $i  III 


-iOiP 


I  4^^  SI  LI  til  i)N«*  Ap  A 

1>«  ;  l/..lti»  t.'  l*\i  l  on  r<iull>- 
•■n*  $1  IM> 

Mliiint  iirv  lump  Tl'^.  3 

v..lt  I*  ami-  .\:r|«tAn<- 
I .4 - A ti.t*.  •  ’ 
l'»  f  -r  R.S 


xeso  FOR  FRCC  BULLCTIN 


IlKTtOOK  MfCIAOKU 

•oncAi  coMPOdfttv 


FOR  SALE  BY:— 

The  President, 

Tantalum  Refining  and  Mining 
Corporation  of  America  Ltd  , 
Post  Office  Box  698, 
EDMONTON,  Alberta. 

SciontUic  Electric"  Hiqh  Froquoncy  In¬ 
duction  Hoatinq  Unit  or  Bombarder. 
Typo  WC  25,  Serial  1065  complete  with 
spare  lubes  and  accessories.  Input  208 
240  volts.  25  KW,  60  cycles  3  phase 

S2  700.00 

'  Scientiiic  Electric'*  Hiqh  Frequency  In¬ 
duction  Heatinq  Unit  or  Bombarder. 
Model  WC  25A,  Serial  1082  complete 
with  spare  tubes  and  accessories.  Input 
220  volts.  60  cycles  sinqle  phase 
25  KW  $2,700.00 

ScientUic  Electric"  Hiqh  Frequency  In¬ 
duction  Heatinq  Unit  or  Bombarder. 
Model  18  HF  2.  Serial  20115  complete 
with  spare  tubes  and  accessories.  Input 
220  volts.  60  cycles  sinqle  phase. 
18  KW.  $1,600.00 

Scientific  Electric  ’  Hiqh  Frequency  In 
duction  Heatinq  Unit  or  Bombarder. 
Model  6HF2.  Input  220  Volts.  60  cycles 
sinqle  phase.  6  KW.  $1,000.00 

This  equipment  wos  mode  m  U  S  A  ond  is 
pfoctically  unuifd  having  become  redun 
dont  owing  to  changes  in  process 

Prices  F.O  B.  Edmonton 


AIL  PRICES  FOB  N  Y  CITY 


SEARCHLIGHT  SECTION 


SELENIUM 

RECTIFIERS 


ASSOCIATED 

COMPONENTS 


Select  SURPLUS 
ELECTRONIC  Equipment 


POWER  SUPPLY  KITS 

24  fo  21  VOC  Filt«r«4 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


for  conttauotts  crouiKl 

oporftileo  »n<1  boncb  toottnc  of  oircroft 
•gulpmoat,  thooo  kits  provldo  o  roll^blo 
moono  of  obtoiatng  a  aoarco  of  low  rippio 
24  VDi'.  from  a  111  VAC  €•  rycio  flao- 
Pull  waoo  hridpo  Poloalam  Rortiflora  la* 
ouro  tnoiaatanooaa  and  ofTIcloal  opora- 
tioa.  AdjuatmoBi  of  tbo  DC  oatpat  volt* 
apo  la  arrumpllahod  by  Iraaoformar 

Jrtmary  tai>o  RippIo  la  Umltod  to  wltbla 
%  of  tha  avoraco  DC  output  by  ehoko* 
lapot  flltara 

Kit  Nu.  Amporaa  DC  Not  Prlro 

242  2  •  tlCSt 

241  I  •  tt.n 

24l«  12  0  42.44 

2424  20  0  7t.44 

Writa  for  dttcrtpe^o  ioffafia  No.  201 


Carroat 
040  MA 
I  AMP 
I  4  AMT 
4  4  AMP 
ft  AMP 
10  AMP 
20  AMP 
40  AMP 
40  AMP 
ftO  AMP 


Ra-Tfto 

Ba*2ft0 

II2-400 

R2-2 

R2-4Xft 

R2-4 

B2-10 

H2-20 

B2^ 

B2-40 


RECTIFIER  CAFACITORS 

rp-u  4000  Mn>  i4vi>c 

cr-i  1000  Mm  i4Vi>o 

cp-a  2000  MPD  iftvt>r 

rP-40  2  500  Mm  IftVDC 

cr-4  1000  Mm  2ftvi>c 

CP-4  2  X  4400  MPf>  2*Vl>C 

CP-4  4000  MPT>  40VI>C 

CP-7  4000  MPI>  ftftvnc 

CP-4  100  Mm  40VIK' 

CP-14  aoOMPT>  mvih: 

CP-14  2000  Mm  40VI>C 

rp-41  1200  Mm  4ovi)C 

CP-4  jooMpntaovDC 

CP-10  500  Mm  200VDC 

Muuatlog  elan;pa  (or  aboTP  capadUM  i 


AIRCRAFT 

RADIO  TRANSMITTERS 


lapwt 
4- 1  If  VAC 
Typa  No. 
B4-240 
BA-400 
H4-7ft0 
BA-IXft 
HA-4Xft 
HA-ft 
HA- 10 
B4-lft 


Typa  BC-STS-E 

too  watt  output.  Froquaacr  ranyo  200-500  oad 
tSOO-llkc..  eoaplata,  aaw.  witb  oil  tuaiaq  ualta. 
dyaomotor.  tubiaa.  pluqa.  Ate. 

Broad  aaw  la  erlqtaal  pockia^.  RA7  ^0 
Not  ramovad  tram  olrcroft.  Orl9  f 

laol  coal  IlMO.  ^  ^ 


RECTIFIER  TRANSFORMERS 

All  Prlmartaa  1 14V AC  44  44  CycUa 
Typa  Na.  Yalta  Ampa  Shpp  Wi,  Prtca 

XPIft-12  Ift  12  7  Iba  44.44 

TXP44-2  44  2  4  lha  4.44 

TXPft4-ft  44  ft  Riba  4.44 

TXr44-lO  44  10  12  tba  7.44 

TXP44-lft  44  16  40  Iba  11.44 

TXP4A-20  44  40  40  Iba  17  44 

XKC14-U  lRV(*r  14  10  Iba  4  44 

All  TXP  Typra  arv  Tapped  lu  Daltyar  42. 
44.  44  \  alia  XPC  Typf  to  Tappad  %o  l>aUyrr 
14.  17.  It  V.Ata  Ontar  Tapftod 


laput 
4.ift4VAC 
Tytoa  No 
IB14-I 
3B14-2 
BB14-4 
4014-4 
1B14-10 
4B14-lft 


Curraot 

1  AMP. 

2  AMP 
4  AMP 
4  AMP. 

10  AMP 
lA  AMP 


Hovy  Modal  TDI  Rodlo  Traatmlttart 

FraquaacT  roaga  400  to  14.000  125  wott 

output  OB  C.  W..  25  wotia  oa  pbowa.  lor  oporo 
t;oa  oa  230  volta  D.C.  powar  aapplr*  oomplala 
with  tuboa  oad  raody  tor  oporotioa. 

Our  iafonaatloa  tadicatoo  that  thoaa  ualta  coat 
tha  n.  S.  Nary  UMO  ao.  Wa  tC7C  00 
olfar  lham  to  you  ot  a  mora  m 

(roctioa  ol  lha  orlqlaol  prica.  ^ 


RECTIFIER  CHOKES 

Typa  No.  Hy  Ampa  Oc  Pat.  PrU# 
hWa  «2II  ft  ^>  4144 

IIYIO  02  10  4l>  4.44 

tlYh  4  014  10  04  7  44 

IIV20A  007  40  02  U  44 

I  ypr  '  A  "  lt>w  rralatenra  rbnb#a  tra  tiaafally 
Rii'lad  to  nrou>ia  rt^^ulilna  aitNiant  valltfa 

ripu'atton 


laptit 
I4-A-I4VAC 
Typa  No. 

Cl-IO 

CI-20 

CI-40 

Cl-40 

Cl-ftO 


BO-72  Fiald  TaiapKoaa  Saifehboordt 

That#  Batt  ara  sold  ladlyiduoUy  pockad  la 
airooq.  tiaal-alroppad,  woodaa  ^0 

caaaa.  oad  thay  ora  raody  to  tat  v  J  #  aWU 
up  oad  oparota.  w  a  ^ 


RECTIFIER  MOUNTING  BRACKETS 

Fnr  Tyi*r«  Kl  through  H€.  and 
Tn»  Cl  4  44  pw  aat 

For  Typm  SB  I  44  t>ar  art 


D-C  PANEL  METERS 

oiKgei!.  anrl  r^aaotitbly  prlcr-l.  Mn*- 
ao*  Miknold  t>ia  with  a«i-ura4y  within 

Amprm  1>  (' 

Vo'irT^n  r*  *  ronga  $2  44  toch 


RodlofaorlFia  Corporotlon 
Talapropb  Trofnitiiftar  Modal  ET-0023  01 

Powar  output  300  woHa  moatar-oacillolor  or 
cryalol  coatrollad  ia  oparolioa.  Fraquancy  roaqa 
2.000  to  34.000  kc..  la  ataa  ovarloppmo  boada. 
Now.  la  orlqiaol  aiport  poekuiq.  C«^plata  with 
tuboa  oad  typowritor  labia.  S07C  OQ 
Doaa  not  lacludo  motor  qanar-  | 

oter  powar  aupply. 


Selenium  Rectifier  Cotolop 
Writ#  for  OOF  Cofolog  No  719  which 
liiti  Switnium  aisocFOtad 

tran%*ormtf%,  coadansars  and  fWfar 
cbofcrs 


Minimum  order  $5.00 
Na  C.O  O.'B.  Ordara  ihlyyae  via  lt«*  fit 
Cbaraa«  Ci.llacl  uniats  accomaAntad  by  additianal 
I0*»  far  ParrrI  Patt  and  handimt^iSS  watt  af 
ftarhiat  Add  I0*«  far  Prvaatd  Parcal  Past  and 
Handfina.  Tarnit.  Nat  10  dart  ia  tba  araaanca  af 
aaarovtd  rradit. 

All  prices  lubicct  to  chonga  without  aotict 
Pricrs  and  Dafivary  FOB  our  NYC  Wora- 
bousa  All  mareftondtsa  sub/acf  fo  p/ior  sofa 


Ganaroftrtg  Plants  Typa  Pt-147,  5  KW 

Goaolma-aaqiaa  drivaa.  120  aolta  ftO  cyclaa  AC. 
roonulocturad  by  Hobor^  w:th  Hareulaa  4<yl' 
ladar  anqina.  wotar  coolad.  ia-  HH 

cludinq  cobla.  aai  ol  tools,  auto- 
matic  storting.  ^  ^ 


Navy  Modal  TCS  Tronsmittars-Raraivara 

Covarinq  1.5  to  12  mca  Output  25  watts.  Com 
plat#  with  ramoto  control,  powar  aupply,  an 
tanna  tuning  unit,  cablaa.  kay  ond  microphona. 
Avoilabla  for  1 10-220  volta  AC  and  12  or  z4  volt 
oparotion.  Atk  lor  apacial  laaflol  and  pricaa. 


SURPLUS  CABLE  SALE 

Army  ta*r«  wilV- 2  fandurtnr  ?I4  ssrslltl 

pair  7  ratanr  tfrandt  ra  dia  intulatHf 

11  rardurtor  rasarr  Okarnta  Arai»rtlta”>- 

buriai  without  ro**  y  roiduit 

Fiald  tatafhana  w.ra  WHUO.  1  rospar.  4  «tf>al 

»trand« 

a  Parfart  randitian  —  larsa  puantitiat 

JEFF  L'E  FRODUCTS 
19  Derry  S»  .  Hjrr.sburg,  Penro  Phoni  67941 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  rr.anutacturinq  radio  tubaa.  alactron-e 
tubas,  CQthoda  ray  tunas,  larapa.  Naw  and 
uaad.  Raasonably  pr  cad.  aat.afact  on 
guorantaad 

AMERICAN  ELECTRICAL  SALES  CO 
67  E  Bfh  Sf  New  York.  N  Y 


ALL  ITEMS  ARE  OrFERH)  F.O  B.  OUR  WARE 
HOUSE.  AND  ARE  SUBJECT  TO  PRIOR  SALE 
ALL  ITEMS  ARE  NEW,  UNUSED  SURPLUS  UN 
LESS  OTHERWISE  INDICATED.  ASI  FOR  COM 
PLETE  LISTTfO  ON  OTHER  DESIRABLE  EQUIP 
MENT.  SEPARATE  TECHNICAL  BULLETITfB  ON 
AU  EQUIPMENT  AVAILABLE  UPON  REQUEST 


HIGH  TENSION  CABLE 

PcrIabU.  Shielded.  ICIO  AWG.  Neo¬ 
prene  lackel.  Will  bury  25.000  VAC  or 
35.000  VDC. 

$364.03  lOOO  It. 

CUNNINGHAM  ENGINEERING  CO. 
Bcoumonr,  Teiai 


40R  SALt 

PRODUCTION  MATERIALS 

(Exceptinq  Bulbs.  Flares  and  Wire)  lor 
Tube  Typa  813.  For  Specifications  end 
Quantities,  writs 

fvrisi.  i  ..-..I.,,.. 


A.enue, 


ELECTRONICS  — Auguif,  1950 


<>TI4ln*:  >'■>•1  I  li  (W  .  .  .  I>  U 

goniometerT 

w«  f  if  MKr«  ftwlttn 

C«r9  •h4  rarry  tft«  Iftrtttl  •t•rh  vf  All«»-Br»4i«9 
4  BrMHiAtld  flttftjr*  Gsartflan 
Citctrtr  c«  S«l«A9lAi  SAtf  Btlay*  an#  HayiA" 
Clack  Matari  la  all  ataatf*  Clactria  Caantara 


Oa^p  AcfMtMii  ta  BatMl  Caactrn* 
Prtra*  nat  FOB  a«tr  afkaa  NVC 
BEIFO  FOB  BARCAINGBAM 


ft  la  ft«»0  Volt  Klortrjc" 

Huppli  rompirta  with  rraulati'Hi 
I*B1M  Harial  lUO  fc  Inp 
•W  ■•%fla  sinai^  r»»tf>f  lu  K\' 


Inp'it 


Hortrx*'  W  I*' w^ 
•  N<'  iiaa  inpM 


Ajguil  1950— tLECTRONICS 


SEARCHLIGHT  SECTION 


250 


POWER  RHEOSTATS  I  Oil  CONDENSERS 


TYU  -y 
POTENTIOMETERS 


Bpac  Iff  aliwfi  ra^uuacS 

la  h»«li  «M  ai  fawBilffp  adiEiat 
If*  l>>awEit7  I  aaca  I 

SILICTOR  SWITCHES 

rwl«  r«*a  iFack  If  pa  Rail 

I  a  1  Hwk-«ht4  a 

I  11  I  H«k  ft  ft» 


BATHTUBS 


oUrna  ohma  ..hm. 

!»•••  Jim  IM  IM*  IMK'IMK* 
!•••  n^-  MK'  JM  JM*  IMK-IMK' 

JM'  J«M'  IMK-IMKt 

•••>  *••••  7»Kt  »••*•••  JMK-JMht 

*M-  MM*  IMK*  IM*  SMK-MM* 

JM*  MM*  IMK*  MM  MM*  tMKJSK* 

M**  JMK*  JM*  MM*  SMK-MM* 

M*'  UK*  JMK*  iJM  MK<  MCK-Mth* 
rM*  UK*  JMK*  MK  J*M*  M*K-71K* 
IM**  Mk*  JMK*JtK-l*k7  ImMIfiM** 
IM**  MK'  lm*«*  t*K  MM*  Jm«*  jBMf 
IM**  Jlk*  JnM«*MK  MK* 

TYri  **JJJ  *  »2  15 


MK  JMK  MK*  7MK  7MK-7MK* 

«*K  J7K  jM**  M*K  M*K'*MK* 

7MK  7MK  7MK*  I***#*  Im^i  lm*** 

*  a*  arrpwilnvar  aha/t 

t  HfMtb  C>  pr  ahaft 

TRANSMITTING  MICAS 


“AN"  CONNECTORS 

LARGE  VARIETY  AVAILAILE 
AT  GREAT  SAVINGS 

*•*1*  rMi*  ***«i  ■«*  la*  a*  vaa** 

■  IRTCHER  TUBE  CLAMPS 

••J*  *  a  .  ItJ*  njt 

ttj*  *1  14c  ea.  >*j«  c 

$12.00 

aS:  !*  o»'  :k  «t 


"UMR"  CONNECTORS 

<0:i0o.aB» 

i»ia  •»-«Aa  ••-■AM 


"UG  *  CofiiicctOFt 


ALEXANDER  MOGULL 


MILLIONS  OF 

nESlSTORS 


*  2-1-2  Watts 


FOR  THOSE  IMMEDIATE  REQUIREMENTS 


LIFE  ELECTRONIC  SALES 


91  Gold  St. 


Dl  9-4154 


NEW  HOLTZER-CABOT 
TOTALLY  ENCLOSED  MOTORS 

St  B  P  ■  BaaaraiMa 
•laRla  PRaaa 

CaaAaltar  Ba"  »>pa  !  _ _ 

III  Vtllk  AC  M  1  '  ^  y 

4^'  tiiari  S'  4la  IN-^  IJ  lEji  / 

2S4  Ian  tiA.lBaa 
BAMPLt  tl7.M 

GRAIN  OF  WHEAT  LAMRS 

t'«a4  for  111  .rn'.ff.ija  Ea-irfa,  -o* 
f\n  P««*  <R1*‘'*  airptanr  inalntmrBU.  ate 
LALL  telRSanaa  irt«  raenuraa  laAp  froa  ba«r 
ta  uai  la  oMwIaia.  <totl  hou^aa.  m<b  a 
tura  tram*  Xma»  traa#  rtp 

Haada  film  Maxda  4  1  m 

)V  It  A 

f itAar  tm.  4m  $L50 

MAKKTIMI 

I  HOilB  4WITCH 
A  !•  a»p  nmlM  dpnea 
Polatar  »aaaa  bark  to  laro 
aftar  Uom  plapoM.  Idaai 
for  lAuttlaa  off  radloo  aoti 
TV  aau  wtMfk  ptM  ffo  to 
Bad.  Umltad  aupplF  at  UiU 
B^lai  rBU  K  a  $3-^0 
Alao  aratlaMa  la  SO  lata  and  1  Br  at  tS  M 

ISOLATION  TRANSTOIIMIII  $1.95 
Nat  kaaao  Mffn  SO  wait  I  w  ad  aff.  IIS  V  to 
115  V  AO  ff  Idaal  to  pwatit  RboRka  from 
mall  rad><«  and  laadirai  an«1  riainronle  drrtowi 
Hblppmc  VVpifhi  S  Iba 
«Hhar  fttfi  and  Sfo  110  la  at**  k 
KHavatt  Dai«a««i  Matar  Tatalifar  r<>otaio1nf 
Baarr  duty  rEJ**:rHRO.N  R  T.  1  KI‘M  mutor  aod 
bamlrrda  of  watch  aiar  (aar*.  rlutrbaa.  ^rtni' 
ato.  Hhippinf  wrifh!  t  iha  4A 

I  far  HIM 

Practlaaai  M  P.  Hatar  Bratkaa  A  tpHafa 

AmoriMl  HIbm  wdl  fit  any  oKttor  20  tar  tl  00 
IS#  far  IS  00->S«e  far  fiO  00 
BUSSELL  HOT  A<'  MtTTOH  tl  OS 

S  far  tS  U# 

4CA  100A 

Fraa  Flaaiiai  Cana  Tyaa-klafnatk  LaaO  Saaakar 


GONIOMETER 


BLAN 


E«perim*nl*ri  and  Inrtniort  Supphat 

64  Dey  St.,  New  York  7,  N.  Y. 


FOR  SALE  BY:— 

The  President, 

Tantalum  Refining  and  Mining 
Corporation  of  America  Ltd  , 
Post  Office  Bo*  698, 
EDMONTON,  Alberta 

liHi  KV  KlfN-tr.  \t  Iw  R«-i 

f\r’  \  nit  M  ‘iri  i'N)4fl.  Sr'iai  14IF  Input  SSm 
V-.ltK  441  ’  >1  >*  Klllflo  ali4-r  Itai.lra  !•> 
IW'i*ntad  Ut  i’- 000  >olU  $1.900  00 

il  «Nlft  Volt  Valva  Tvi»  IM  ’  ^rirntlftr 
trii*  I’oarr  **;Jl»plr  'minpirtA  with  fraulati’r*. 
m»**i^.  rtr  M  "I**!  Srr  ai  I  f*  1 ' 

tnpu*  4*'  cyr'.m  ftnuir  pf.aar,  ISa'-nr  <1  KW  $62S  00 


Prtcas  f  O  $  tdmomiem 


o 


Troa  r»u>i1  OMMrrms.  ^blic  inat  tu 
t)uiu  anil  acv^iw*iM  u«  tipMi  amunt.  otliart  piraM* 
t*>%  >triHM)t.  tMlaiw*  r0.1>  or  cttn-k  with 
urcWr  .\ii  prti'oi  KOlt  uur  warHioutr.  N  Y  (' 


ALL  ITKMH  AHT.  HK\N1>  NKW  srBf*Ll*S  OUAB 
AVT^XI)  All  matariaU  ahtpprd  from  •t'x'k  «amo  daf 
ordrr  mri«od.  lubjort  to  prior  m1«. 


SEARCHLIGHT  SECTION 


TISTIO  NfW  PANIL  MITIRS 

MKTKH  TlNTLl*  HKMIUA  HHII'MKNT 
(  ALlHHATliiNh  AK>:  ruK  NU.N  MAGNETIC  TAN- 
Kljl  IK  MinjCH  AKK  Ki»R  I  «K  uN  MAGNETIC 
KA.SKU1  8r».»  IK\  l-ANkX  THU  KNtHH  4M»  UK 
UllX  4  ALIltllATI.  LM'0H1»IM«LI  AT  Nt)  K\ 
TRA  I'llAlUtK  AU  Rir!rr>  Ixavr  obltr  wair  atii'  a  a 
f!,A*h  uoir**  ^pn  jftail  i^iborviiia 

H  (hjoaro  M  Mrtai  ao  «aI* 

K  KiAiad  r  V  4itkai»  par  toll  aurf  aiirfacv 

H  Hakal.t*  b|  Hi«*k  mouBird 

AC.  VOLTMCTCtS 

13  VOLTH.  U»iTlNGHoi  JtK  NA  31  ri.imil 

Huab  bau-lua  ca-«-  i  ANMKilUul  '.Al  V  V  •  U  M 
IS  VOLTH.  A(  IM  .  t.KNKUAl.  IXkXTKU'  AU  «I. 
IS*  itiab  bakrilte  a-'T,  bla>  L  wa*#.  Htana4  r  <>ii» 
H(<«k  H«  iZl  •  12  M 

13  VOLTH.  GRNkaiAl.  KIXtTRU  AU  41.  l^a* 

riiuad  ftuah  tmarlitr  i-aM*.  bia«‘k  walr.  wlih  mark 
lna>  A  caiih  at  0.  10  A  13  oaU  H  (oa:  i'<  ru* 
St.m  fc  1«<  123  «  2  M 

I*  V»»I.TH.  OENUIAL  KUaTKU  au  41.  la' 

iiitiail  t.Ash  bakaltta  C4wr.  bia>'k  aralr.  rwil  mark 
at  10  lolu.  cailb  fur  ^  rjrlr  •  ii  M 

40  VOLTS,  U’KSTlNUiUM'SK  SA  13.  3S'  f>WMl 
f1u.ih  a*rtai  raaa.  black  walr.  lum.ia>u»  mariiacA 
Tbraa  wrra  on(  nallj  calib.  fur  400  iircla  but 
na>r  f»ra  adj  for  ou  cyvlm  •  $3  OS 

40  VOLTS.  WRHTlNtaUM  BE  NA  13.  2V  ruuAd 
flujih  ritatal  ca***,  bia«'k  trair.  lutalm.>iia  maikuia^. 
ai  t*ra'.a<i  fur  4*i0  r>ri««  4f 

41'  VOLTS.  ULSTON  117.  2^*  ruuod  llu»b  mwtal  caAr. 

bl  m  ala.  tun.  mark  caLb  400  9Clra  #  $3  M 

:•  V<»LT«.  UiJfTON  SIT.  r  rouftd  fliuJi  mrlaJ  ra*a 
Mti«  .-lamp  orpa  mouAtinf  imm  llanANti  #  t2  M 
;3»*  Volts  Wk^KTlNGIlOl  KK  NA  13.  3»i%’ 
nu«h  bakrllta  <aaa.  RIaANK  Mrala  atth  oitly  r««1 
Ito*.  a!  110  lolt  ralibratioa  •  tS  M 

l.*4)  VOLTS.  UrKim»N  317.  3V  round  fluRh  bakflttr 
ra^  JANMHIlU’I.SAAi  VV  «  M  M 

r.n  VOLTS.  TKinJnT  U2  Jl*.  3*4'  tound  ftuah 

mrtai  taan  V  M  00 

l^M  Vttl.TS  TRiriATT  lit  Jl*.  IS'  b'und  flunk 

bahrlitr  .a^.  iN(M»  4W  uur  «  «»M|tlN  AT|o\ 
OKI  IK  40  14  SO 

1*4)  .OH.  VOLTS  IM  ALH.VSGK  Till rLITT  3.U  Jl‘. 
HS'  ruuod  8u«h  r»akr  .ana  uKh  ritertiai  aarlra  ran 
T-r  SoO  o>ii«.  «  ala  •  al.hra’xl  1*4)  duuh.r  vala  in 
•tuat.unn  fur  :utv  tgita  <N<>ta  Haa  uur  4  um 
hiniti.-n  iSTani  ..  •  IS  SO 

on  VitLTS  TIlirU.TT  J,;J  4  .  3S*  ruun  l  flu*h 

Hiata.  H  U  00 

uo  V4ILTS  U  KSTlMJIIol  .m  .\  \  i;  "S’  r-Hind 
fl'uiih  bakatitr  •  aaa  M  M  00 

DC  MILLIAMMCTERS 

MIUJAMI*  41K.VKKAL  IXClTMIC  DW-Sl.  IV 
rirunl  floab  tualjj  canr  .  #  tl  ^ 


1  MlUdvVir.  GKNKHAL  i:iJ.4THl4'  l»U  41.  ruun«1 
flu>h  iMArl  ta  la;^.  wala  .a.ibraiad  13«  A  '41V 

VI  \  •uM’.lad  atth  (lapar  Vult  Ohm  Mi.'.lamniaraf 

•taia  . •  |l.ii 

I  MlUJAUr  WEKTINGIIorBE  NX  13.  IS* 

r..wud  flunh  tiakatUa.  JAN  t>lw  MK*’  MiHiiiH  M  S 
apprcxiniatali  13  7  uhaw  roaiatanra  #  t?  SO 

1  MILUAMr.  UHtrnN4i)l4H  H>:  NX  ss* 

r'HUMi  fluah  baka.ita  caaa.  »im  lal  bla  k  »i'air 

al.bratad  1041  MV  apcuxi  I’.V  Tlatr  Urtd 
llatiar)  A  13  00 

2  M1LLIAMI*S.  GL.NKKAL  KI.MTKU  UU  '  .  IS' 
^uund  ftiMb  bakailte  ca^a.  J.VN  MK  'UOOSM'MA 

•  II  9S 

3  MIU.IAMCB.  U  KST1N42H4M  hK  NX  SS* 

round  fluab  Imkrllia  •  a’«a.  JAN  \IK.L’U0i>llH  VI  \ 

i  UIUdAMCS.  WKSTON  -v*.  3S'  r- ui5  VuJfl 
t>akaliia  oaM  ....  «  M-M 

VllU.lAMi*S.  81MI*HoN  |2«.  3S'  ri*4in«:  fludt 
t^kaiita  raaa.  iJAN  typ«  MU3  U  W.Hn  MA  «  13  OS 
V||LUAM1*S.  SIMPSON  r  •muata  flunh  liakaiita 
ana.  with  rad  mark  at  3  ii4i>  #  VI  SO 

VS  MILI.IAMPS.  UEHTIKN  4L>.<TIIU.  .tS’ 
'••und  fluah  bakahta  caaa.  .lau-riiirM-  ntrS  nuor 

*i.aAt  aimrotituataU  100  d«>«.^aa  ilaAatt.ua.  -H'ala 

ahbratad  3u  0  30  m  VI-00 

VIlUdAMlR.  GENtaiAL  SJ.K4TRIL  IH)  3m  4’ 
t  4S*  r^ancular  fluidt  bakaort  laaa  If  14  IS 

r  VIll.LIAMI***.  SIMI*S4IN  3k.  S*  n».n.)  flu^h 
bakalita  caM>  (JAN  :7pa  ktHl^WOlSIs  MA*  •  M  00 
3ti  .VIILUAMI*8.  GRNkHAL  ELECTUll*.  |M»  33.  S* 
«*(aara  Audi  bakalKa  caaa  R  13. 7S 

39  .\tllJ4AMl*S.  GENERAL  KLEvTHU  iHl  41.  .VW* 
r<-uri.i  fluftb  bakahtr  A  13  SO 

S4)  V|1LL1AM1*B.  UENSJIAL  >U>4*rHU  1*41  *«  4* 
t  «S'  rwianirtlar  fludt  bakalua  ana  •  S4  M 

•U  .\llIJJ.VMI*tl.  41KNKKAL  inXtTKU'  IH*  it  «  V 
■••und  flu«h  bakaiita  #  14  M 

4)  M  so  MilJJAMI's.  U>.im>.\  301.  oS’  rimnil 
Audi  l>akaiita  caw*  .  .  •  M  SO 

UW  M11XJAMI*S.  UJ4TKL  V*.0.  3S*  Hunt  Au*h 
t«akaiira  ta-a  (JAN  MHl'U  liiOm'MAI  Kl««i  Hi 
M-um  nf  ('  H  lYna*  4'orporattun  R  14  00 

1 -*•  MIIXIAMI*S  (*KN»niAl.  HJATRU  ls»  41. 

.  '9*  round  flush  hakallta  A  14. OS 

1*41  VIILU AMI'S.  U>l-T>:i.  334  IS*  r.nutd  fluah 
t«ka|itr  caaa.  (SJac'.  Ihiubai  (4  1  s  Tima  4  «>rp 
A  M  00 

I  M  MIIJJAMI*S.  TKiriXTT  r  ftjuara  Awb  l«kr 
Utr.  black  arala  A  12. OS 

r>«>  M1UJAMI>S.  4.UIKN  .0*.  XS’  found  flunh 
bakahta  ia«a  •  Si  00 

3'H<  VIIIJUAMI'S  (Hit  3:N  4iU  Ml  3S*  ri>uad 
A  id.  hakallta  •  a*a  J  AN  ttpa  Vllt2  U'tvOlM  M  V 
«  13.00 

2'*U  VtItJdAMI'S.  4*LN»J{Ai.  UJXTKIC  1M>  41. 
3S*  round  ftuX  bakaiita  . •  $4.10 

MARITIME  SWITCHBOARD 

338  Canal  St.,  N.  Y.  13.  N.  Y. 

Worth  4-83  >7 


<i-v  MIUJvMl-s  M.  m'  '”'“'1  Ju* 

h.jkr.ilt.  rM..  'JAN  MIC'WIOOIH'M  A  '  RUM 

^A'  M1U.IA.VI-A.  MAKIll.N.  JH*  rwuul  «u..h 

lit.  .AM  R  li  M 

MU  »  Mt>  MUJJAMI-n  UKNKRAL  IJJIATUU'  IK> 
«i-  r  ruuB.1  fluAh  bAkfUt*.  tUu  idAmv  iN-o 
Aajiaa«1i  rum 

■OM  MIIJJAMIK  0»2>iERAI.  IXIATRU  Ti»  41. 

J-A*  r.-U^  nu.h  bAkAltlA  CAAA.  blACt  M'AIa  lHI<> 
>AL  ■'•iRi-n  sm*  K  .SO  m  Ml  .  rum 

rjw  MIIJ4AM|-!I.  IIKII  K  AUBaSI  >1«. 

rtuab  iMskalita  caaa  m  M  30 

VO  MILUAMPS.  HSJCR  AMRlX)  310 

fluah  hakaltta  caM*  .  •  11. SO 

v«  MI1X1AMI*N.  URHTHN  |0l.  IS*  nui^  Audi 
bak^ita  caaa  #  M-tS 

I0o«  MIUJAMI*S  WKHT^tN  SOI.  SS'  rourwl  ftu«h 

itakallfa  *  a«a  #  V4.0S 

liMiv  MllXIVMl'M.  UKSTKKN  KLUTHIC.  IS 

I'Und  Audi  bakal.ta.  -'uncantrW  »Hla  m«>rafua«st. 
Mitb  appr<>«  too  il«srar  «ia>a  lanatb  R  11  SO 

II  f  AMMETIRS 

UK*  Vllld.I.OlPri  U0.NTON  41  .  ss*  lournl  flu«h 
I«krl4a  raaa  •  Hi  so 

12V  VlUJaAMPN  r4IMI*H4*\  il*.  3S*  round  fluah 
bakaltta.  arbiirarv  linrar  acala  calihratad  0  10. 
attb  caption  4»lTIMT  IMT».  c^mudria  wilh  a* 
’arnai  tharmxtxkupla  #  17. SO 

I  .VAII’  4ik:NSrRAL  OUXiTKU  l»U  31.  3S*  round 
flush  iar<al  R  S3  SO 

I  VVII’  GENERAL  EI.K4TMIC  HU  44  IS*  nnind 
Audi  itakrllta  caaa.  bta^-k  «  air  #  12  00 

I  AV4I'  GOrNSTKAL  ELM  TRI4*  iHt  44,  V 

fluah  bakaiita  •  tll.OO 

I  AMI’  UOXTtlN  43.  "S*  rvuml  flush  bakalllr 

caaa  •  Hi  00 

I  3  AMI*  U'frNT4>N  MC  3S*  rotund  fluob  malai 
hiack  acala  R  S3-S0 

1  3  AMI*  WENTINGIKM  NK  IIT  32.  r  auuara  flmiti 
bakaltta  R  U  SO 

I  '  AMI*  4iEN»niAL  kXSiTKir  IH)  44  s' »'*und 
fluah  bakaltta  m  IS.SO 

1  V  AMI*  GENKHVI.  K1.S4  TRlt  HU  *3  2S  bnind 

flush  matkl  caaa.  hiack  a-alr  (R  12  OS 

2  AMI'rt.  U0d4TINGlHM  HE  .ST  W.  3S*  ruuml 
fl  >sh  bakahta  laaa.  with  attamal  fharm^a-oupla 

«  SOSO 

3  AMIT*  USrHTI.NGMtH  J*K  KT  33.  r  --iuaia  ft -idi 

bakahta  •maa  R  SS  SO 

3  AVIt*H.  UEHTON  43.*>.  -'S*  roitml  flu^h  l>akahta 
.  R  10  SO 

3  3  AMI*N.  Vl.t  UNTtMK  MH  ;:9bl.  SS*  round 
flunh  Imkahta.  Htona.  4'urp»  Huak  IH  lit  R  VSM 
3  :  AMI'H  SIMPHHN  33.  JS'  ruund  flu*b  Ukat  la 
R  14  »S 

3  .3  AMI'H.  UEHTGN  U*<.  SS'  ruund  Audi  1«kahtr 


RADIO  BROADCAST  TRANSMIHERS  COMMUNICATION  TRANSMITTERS 


P0RTA8LI—  TWT  PB-SOA" 

a  .M  a  'oiniilafa  |Mtr*ab1a  )•roadcasttnc 
ton  iriada  for  tha  I  "  .Aitity  Oparntaa 
n  althar  lio  or  230  V.  AC  SO/SO  cycU 
r<  »•  Kaa  att  I'ptloniilly  hlsh  fldallty. 


RADIOTILEPHONES 

3  H  ITT.  Minlal  JT-.V2  by  Jaffam.-n  Trarla 
;  ibartnal  •rya'.al  tontrollad  raivrdrana 
miMar.  I  uilt  m  ai'aakar  h4n>l  tn:<  ro- 
.do-na  <1  Volt  |n'  powai  avii-ply  Kfaij 
.''i00*3bo»'  K<*H  in  (ttrnpa-t  ataal  <abinat. 

rr.plata  |a»*>  atala  NVw  n  uriRinal  •  ar 
t'-n«  In  tH-4>r  <)UMntit  aa 

-VI  \M»  7.1  W  ITT.  !■>  Ilarvay-Walla  ^IX 
ftannai  xfal  -ntroiiatt  rar'vr'lranamittar 
2Ubb  Shut)  K' n  With  builtdn  apaakar,  tala 
(  bona  hand  aat  (provlalona  for  aalactor- 
rtbKer  and  aatarnal  da<  k  •  ailing  ayatami 
n  bandaonia  ataal  rahinaf.  for  12  and  111 
Volt  i>.  input  Complaia.  laaa  cryatala 


2000  to  20,000  KCS 
350  Woftt  C.W. 

250  Watt!  Ra4iot<lcpkonc 

MaAaI  MAAA(ac1vrA«  kT  D  C. A 

Tttk  MI-AIA?  wkk  made  for  CH  Army  i/utnl- 
t..-ptiint  around  r.inimunli'ktlonk  ukn  Ei- 


MULTI-PURPOSE 


RADAR  SEARCH  RECEIVER 


la  (ttntmiioua  fra«iuancy  ransa  fr 
tuoo  M('S  and  pula*  rapatition 


\  '  *  . . .  w  It  h  inalantanaioia  pw;t.h:ng  Natw.rbt  • 

V-  r.ro  l.it.in.lM  i.Miant.tiaa  Mvailabla 

Ik-  .„t.  -  BflANO  KIW  Oflir.itrkL  PACKING*  rouiPMfMT  Tm 

,;L  Kl,  ’  '  CORALITfl  flJiNA“5fTfCT*S 

K  ri  li  r«  oid  t  a«  "  '  akia  4antth  aataaa 

WALKIE-TALKIES  pTi' n  i  r  "I'cl 

'  Mr'>k.iii>  HANDY  TALKIES  Liw  .m.i.L  . 

iAi  paraiMr'  ii’"ti*’!*****  cuatania  1  whirh  i«  anarativa 

iAL  PACKING  Hullat  nn  or.  raftuaat  ahaaa.  at  M  ta  24 

..A  .1  ..  77  •  ARA  I  TIST  OflCILLAT 

H4  -flltt  llallii  raftar  2  0‘1S9  iitca  4S0  rra«vaai.y  af  - 

AAA..i»a  w.itta  '  VV  3S0  watta  phnna  Antanna  lunar  l^iir  rapatitia 

HONEl  A  apaa<  h  nmpltflar.  cablaa.  manuala.  torn  tacladad  all  raMa 

.■lata  VV  t  4  4(  iba  nat  and  ihack  aiavnta 

JaffarMon  Trav'n  Kf  -SAV  Fadaral  Tat  A  Tal  ISO  to  S  O  caaitlata  opara  pnrt 

>liad  rat  vr*(rana  watta  CYA’  for  Radio  Itanaa  <>r  an#  2  tarhnical  i 

•r  hand  in:*  ro  *  arr'ar  •  ommuniration  Coinplata  vV't  poa«9» 

«.  l"'3'nnl*<  Bil'’-:iM  fV.i'iAl  Tnl  *  T»l  .  l;  l«0  M.»  BRAND  NtW! 

a  n  uriain^l  .  ar  ’  "  phona  100  W  CW  cornplala  with  Cl 

,  ratnota  mnfrul  Wt  pOO  Iba  nat 

Hf'K  .MM  .Vtfl  KM  at  SS  W'alta  r*utput  Prlaa  amt 

arvay-Walla  ^IX  20  *»•  2  :  1  Mra  .  curnplata  a  ,t  h  ia.  al\ ar  and  rri«*,  ^ 

'aavr-tranamlttar  tranarnittar.  dynamntora  'ontrol  l>uxa». 

Idn  apaakar.  tala  t  r\Mii(;*  antannaa 

Iona  for  aalactor-  d4  K  «M  fll*  aa  atM.vr  a^,  apt  fur  fia 

It  <  aUins  ayatami  juanry  of  27  0-3k  1  Mra 

pf.  for  13  and  lU  Tf'H  Mf«d  by  f'ullina  40/20  VV  Phona  *  r 

•ta.  laaa  cryatala  »  VV  for  13  V  l>*.  1  S  to  12  0  M'S.  with  ail  I'URTADLE 

accaanortaa 

DCSCRIPTIVC  LITEKATURC  ON  REQUKST 

COMMUNICATION  DEVICES  CO. 


EQUIPMENT  CaaiUto  af  tha  fallawlai  I  AN¬ 
TENNA  DETECTOR  (CMO  WAFH)  hat  vari- 
akla  faflfth  aataaaao  (2).  iloda  iafattar.  aaO 
tllvar  p<kf*9  taniftt  otak  with  rallbratad  »cal« 
t  AMPLIFIER  tCHO-SOAOCi  haa  thraa  Mata 
awi8a  amaliflar.  a  trlftar  clrralt.  a  taloa  rata 
cauafar  rlrcalt  aaf  autfla  amtiiflar.  a  vtaaal 
%ifaal  laticatar.  aafl  a  rartiflar  pawar  •attlr 
which  N  atarativa  aa  IIS  Vaitt  AC.  tlafla 
thaaa.  at  M  ta  2400  eyala  aarraat.  rafalatad . 
1  TEST  OSCILLATOR  <CM0-S9ABG>  haa  aar 
riaf  rra«aani.y  af  400  ryclaa  with  aalaatiaa  af 
taar  talta  rapatitian  rataa.  With  tha  ahaaa  ara 
(aclatad  all  rakfaa  with  flttinfa.  aacaaaarlaa. 
and  ihack  aiauntad  rack  a  ataal  chaat  wHh 
caaitlata  afart  parta  and  20t*«  additlaaki  tahaa 
and  2  tarhntcal  manuala  Graaa  waltht  113 

BRAND  NEW!  ORIGINAL  PACKING! 

COMPLCTCt 

Rrict,  d«cH  $17S.OO 


PORTABLE  RADAR  LORAN 


2331  TWELFTH  AVENUE 


NEW  YORK  27.  N.  Y. 


ELECTRONICS  — AuRuif,  1950 


•  low  pricot. 
o  val«*«(  •  t  ,  ‘ 
o  tquipmoni 
o  cempononlt 


LAND,  SEA,  AND  AIR 


TUBES 


August,  1950— ELECTRONICS 


SEARCHLIGHT  SECTION 


COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  ST,  NEW  YORK  13,  N  Y 

CA(1{  ADMIfii  COMPRADIO 

Phone:  BEckman  3-6510 

M0W  gfotif  gymrttfi 

to  lonro  tyitomfi  boff*R 


(C^0lH9  mtpd  lAcomptofoJ 
MOrimc  Aif^orA* 


IDE  — complete,  Itpe  new  S650 

TBS  — complete,  like  new  S550 

TCS  -complete,  new  and  writt 

like  new,  12,  24, 

IIS  dc  and  IIS  ac  wtilt 
TBL  complete,  ewcellent -*  Si  ,000 
w  speech  input  eqpt 
TBK  -complete,  excellent  —  wfitt 
IBM  -radiotelephone, com*  wtitt 
plete 

TAJ  complete,  excellent  $850 

Lor^c  supply  of  spore  ports  for  oil 

morioe  equipment  in  stock 

400  100  votrs  WISTCRN  ILECTSIC  Rodio 
IcifplioA*  110  220  oc  complete  brond  oe« 
tor  ibip  or  tbore  «rife 


SELECTED 

TEST 

EQUIPMENT 

SONAR 

T'.  10 

TS  45 

IE-19 

30  New.  compleft 

IS  12/AP 
T5-16 

TS  59 
IS-69 

IE  46 
IE  56 

Model  NAA  "Hrrold" 

TS  3A 

TS-100 

un4cn>ot«>  sound  unitt 

TS  263 

3  cm 

multipurpose 

RADIOTELEPHONES  • 

RADAR  •  SONAR  • 

LORAN  FOR 

WHOLESALE  ONLY 
ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

■  AOIO  A  ILICTRONIC  SUNflUS 
Ufll  f  Rpytb  St  Oefroif  3,  Mick 


W«  Supply  alto. 
MAGNETRONS 
KLYSTRONS 
TRANSMITTING 

TUBES 

RECTIFIERS 

motor 

GENERATORS 

CONVERTERS 

INVERTERS 

DYNAMOTORS 

TRANSFORMERS 
H  V  CAPACITORS 
PRECISION 

RESISTORS 

and 

SELECTED 

COMPONENTS 


catalog  %tnr  ON 

LlTTlKHtAO  tiOOfSr 


PLATE  TRANSFORMER  BUY 

Um  WeetlnthtBiM  Flet*  Tranifonoert.  H»p«oil 
rare  ena  roll  roiifirvf tiee  Prteiery  IIS  7V0 
bU  CPft  bm^ondory:  ITOUV-e  I7WV  et  I  S  HVA 
MM»yr|R9  lOTH  ■  t'W  I  4'D  end  «ti«lllftf  42 
MuF^dt.  ttiU  It  tryly  «  tentenretive  value  el  Sib. 
F  OH 

WESTON  LABORATORIES 

Wotton  91,  Mobbockutettt 


NIW  RA-38  RECTIFIERS 

J  11**  .  ft  \  rt  Inp'lT.  ,  o  DOrt  T 

SiO  Lio  d  o  et  SOO  ma  Wr.te  fur  drra.leil  ifilormati- n 


fi  rs  J  ler  SHI  lW 

pi.  Filament 
r  Transformer 


VACUUM  EQUIP’T. 

•  DIFFUSION  PUMPS 

•  FORE  PUMPS 

•  VACUUM  GAUGES,  etc 

S«ni«  Brand  Nam  -WBITl  fOB  LIST 
ZENITH  OPTICAL  LAt 
UJ  W  *4  St.,  N«»  Yorii  11,  N.  V. 


Quick  ANSWERS 
to  your  business 
problems . . . 

IIUNDREDS  of  miscellaneous 
'  '  business  problems  con  be 
quickly  and  easily  solved  through 
the  use  of  the  Searchlight  Sec¬ 
tion  of  this  or  other  McGraw-Hill 
publications. 

When  you  want  additional  #m- 
ployees  or  a  position,  want  to  buy 
or  sell  used  or  surplus  equipment, 
want  products  to  manufacture, 
seek  new  capital  or  have  other 
business  wants  —  advertise  them 
in  the  Searchlight  Section  for 
quick,  profitable  resultsi 

The 

SEARCHLIGHT 
SECTIONS 
OF  McGRAW-HILL 
PUBLICATIONS 


AmaricaiB  Mdcklnlff 
AvidFlofl  W*ak 
luuiAdu  Waak 
9us  Traatportafioa 
Cbamical  EnqiaaaHaq 
Coal  Aga 

Conitracfian  Metkodi  &  fguipmatif 
Elactncal  Coastructioa  3  Mamtandnca 
Eiactrical  Marckanditlag 
Elactrical  World 
Elactroftici 

Enginaanng  and  Mlalag  Journal 

E  3  M  J  Matal  3  Mlnaral  Markati 

Eng  naar.ng  Na«i  Racord 

Factory  Managamant  and  Maintananca 

Fleet  Oort-r 

Food  Induitriat 

Nucicomcf 

Oparoting  Enginear 

Fowar 

Product  Enginaanng 
Tait.Ia  World 
Walding  Eng 

C/otwf»aW  Adtgrfiiing  Di*i%i^ 

McGRAW  Hill  PUBLISHING  CO.,  IffC. 

330  Wolf  42nd  Sfroof 
NEW  YORK  II,  N.  Y. 


Ktnyon  Modylot*«ii 
Tr«fittorm«r 


S«rv««  Schools,  Lobs,  Industriolt 
Top  Values — Some  Day  Sorvico 


KENYON  FILTER  CHOKE 


Pri  ISOOO  ofcmt  cf  pp  illi  CA  95 

S«<  9400  okms.  140  w  OMtpyt 

Kenyon  Cased  Filament  Transtormer 
Stock  a  T)7*  Pri  IIS  SO-M  cy 
S*<  SI  »  )•  ct  «S  4  ampe  __  -ft 

S2:  6.)«  c  I  #  4  omp>  S9'°° 

S)  S«  @  }  ompt  oa. 


7  ISOLATION 

TRANSPORMI* 

».,..»;Pn.  I  ISO  se  e> 

t«  41:  IIN  «  Sft  ailU^  . 
>1:  12  *•  eta  S.l« 

O  2‘  I  onsc.  Chofln*!*  I  * 


MIAVY  DUTY  POWIR  TRAMSPORMIR 

Prt  41 '  IIS  720  •  M  cy  »•«  * ' 

we  Mill  42  4,3  «.  a  »  4  3:  SS 

ansi  «*  S.  •  3  insc  ”  ^  J 

DlnooMom  H  -S,'— W  S" O  S' i*  Wf  31  IN 

Uo4«  ky  C  E  tar  U  S  Nayy  S7.49 


INTIRSTATI  TRANSPORMIR 
1-1  rotie.  Channel  mt.  40*  ae. 


MILLEN  SNAPT  COUPLERS 
ItOOl  224  ao 

10  for  $1.89 


R-G  58  U  AMPHENOL 
COAXIAL  CABLE 
IS  ft  fitt«4  wiHi  «fi4 

COMIM<tOC«  tMt  c«fi  b«  coi»pl«4 
t«  ONy 

l$1.50  per  length 

I  (Mm.  order  2  kiigths 


Sound  Powered  Receiver 
ond  or  Tronsmitter 

Impedoficc  900  ohmt  A  poir  can 
be  used  os  either  o  receiver  or 
trofisffiitter  for  2  woy  commum- 

$9.95  pa,  poi, 


FILTER  CHOKES 
Chonnel  Mount 


Hermetknily  Seolod 
ft  eo  4IM>  0‘ 


Wiirt  TODAY  FOR  QOOTiirfON  ON  YOUR 
OYNAMOTOR  Oft  INVEftTEft  NCEOSI 


POWER  TRANSFORMER 


Prriect  tec  TV 
Pn  i  l$«  $0  $0  ey. 
her  11  hOO  »  c  t.  •  2«0  mIIb 
»2:  $.i  9.  a  10  aaiH. 


$7.49 


10**  SPEAKER — Quom  NichoU 

AUUe  V  4.1m.  meenet.  II  •  eutout.  OO 

3.2  ehiii  v.«.  Ust  $14.  Our  frke  ^49o7T 

8**  SPEAKER— O.E. 

ft  8100  With  Alumifieiu  Fell  Bom  Veiro  Ceil 
4  •  ee.  AInleo  V  MOioet.  3.2  eh«8.  I*  v.e. 

12  w  euttut.  Cooelleftt  freeuoiwy  ranie 

List  price  tl2a  ■ee^oM  CO  OO 

Our  price .  flOW 


PHONE  woRTlTA-lEyo 

ACORN  ELECTRONICS  CORP. 

76  Vasey  St.  Dept.  E-8  New  York  7.  N.  Y.  “i.”"e“f*S2  SO 


RADAR  EQUIPMENT 

APS-3  3cm  Search  Rodor 
APS-4  3cm  Search  Rodor 
SCR-717B  10cm  Search  Radar 
SO-9  10cm  Search  Rodor 
APR  4  Receivers  &  Tuning  Units 
TS-12  Standing  Wave  Amplifier 
Test  Equipment  and  Signal  Gen¬ 
erators  for  10  and  3cm 

Write  for  Catalogue 

LERU  LABORATORIES,  INC. 

360  Bleecker  St.,  New  York  14,  N.  Y. 
OREGON  S-3S2S 


smsl/M 


Hr  TIE  POST 

*1  LOW-tOftft  BAKELITC 
INhULATlOh 
$7  00  C  $60  00  M 


LARGE  STOCKS  OF 

AN  Cennectort  CeiU 


Min.  Order  $2.: 


genera  :3rp 

psnnr 


ELECTRONICS  — iuoust  ;9S0 


APPROACH  INDICATOR 

(Glide  poth  mdicotor) 
ID-24  AftN  9 

$3.95  ea. 


HANDIE  TALKIE 

2"  ipeaher  ond  microphone  Self 
contained  transformer,  nylen 
parchment  cone 

$2.29  ea. 


SEARCHLIGHT  SECTION 


115  Toll  40  cycle, 
approx.  IM  Cubic 
Pt-  dla.  I^*lntato. 
t*  outlet.  Moteir 
Blue  3H*  s  t*  152.S 
H  P II .  <'oBptete 


DUAL  TV  UNIVERSAL  TRAPS 
Eliaitnetae  f  M  Intarlerenee 

49^  eg. 

Suprenont  MicruplBone  Cobk 
Watarpreef.  04  per  tt. 

$5  Mr  C  $35  For  M 


METERS: 


P  ISP  Volt  4M  Cyrm  Round  . 2.M 

4  5  Amp  AC  5*  M  4-104  A  Hmle  .  S.M 

4  «  Amp  AC  r  Ed.  4  T5  A.  Scale  . $.94 

4-3  M..J  asap  LiC  2S*  Huuare  .  .  2.45 

••504  Mlcroeam  IS*  Rd  «  0  15  A  4-4M  DC 

Volt  !^e . IM 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 20  VOLT  OC  OUTPUT: 

US  140  V  T%ree  Pbaae  440  <7^  Input 

TVPC  143  «  TraiTBrormer  A  Vk  100  amp  ....  IM.M 

TVPC  SFft-$  w  Traiu  .  VB.  A  Blower  100  a^^ 

TYPE  92A>II  RectiAer  on!?.  Oaaad  100  aap  |4p.4ft 
TYPE  At  Reet'.ner  only.  CaaMt  304  amp  ....ftM.M 
TYPE  BC>I4  Rer'tJUr  only.  L  aaed  400  amp.  |4i.$4 


HAMMETT  RECTIFIER 

MOOCL  SPft  _  100  B  —  Input  210  V-4ta  AC  40 
•  yri#  j  PbaM  IS  Au.pa  lAitput  1>C  15/34  Voita 
130  43  AmpA  Pnre  NEW . . tiTft.OO 


WHIP  ANTENNA  EQUIPMENT; 

MAST  BASES — INSULATED 

NT*  131 — 1*  bearr  mil  kpnap.  1*  InauktEir.  INerall 
leopth  Ilk*.  Wettb!  Ik  Iba.  Price  .  13.91 

Ur  21  Hprtoc  actioii  direi  Uoa  at  brerket  4'  i  4* 
Bountaflp  Price .  .  .  $2.99 

MAST  SECTIONS  FOR  ABOVE  BASES; 

Tubular  ateel.  nipper  routed,  pointed.  1  foot  aertlocu. 
eorew  In  ope  MM  53  ran  be  uee>1  U»  make  any 
lenrh.  wUb  M.S  51  51-50  49  for  taper  l*rtce.  pec 
wrti  tn  . .  lop 

ftlCTlONS  Mft.$4>-4$  larger  than  MM  52...  7U  aa. 

BA6  6G-54  for  carryinp  5  maat  aactUioa . 54#  aa. 


TV  FOCUS 
COILS 


WESTINSHOUSE  TYPE  TO 
TIME  DELAY  RELAY 
IISv  60  cy  SPST  oleat  aaclotad. 
Adiintobl.  drlay  maatti  ta 

2  lacaadt  <7  QIC 


for  H"  ond  19'* 
KOpei  470  ohms 


$2.49  ea 


Brand  New  BLOWERS 


1  F  TRANSFORMERS  MIDGETS 
»5$  KC 

I47MC.FM  59^  eOn 

I  S  MC  ^  ^  W 

23  5  MC  FM  <1  4_,  W|  cc 

21  9  MC  TV  vaeni  ^  t©»  61.93 
24.5  MC  TV  Videe 


Address  Oept.  C  •  •  •  All  Prices  Are  F.O  B. 
Limo,  O.  ■  2S9b  Deposit  on  C.O  O.  Orders 


FAIR  RADIO  SALES 

112  1  Mom  St  LIMA,  OHIO 


Watton  Mater 
Current  Tranitermer 
Med.1  604 

ISOO-S  ompy  Broad  N.w! 


STEPPING  SWITCHES 


EXCESS  IHVEHTORY 
LIQUIDATION 


$13.00 


PHICE 

(  /OBiPbediere  liHttmw) 
Oristnal  Prlea  140  24  List 
Saftt/ocUon  Guorenteed  or  Money  Refunded 

NEOMATIC  INC. 

179  Wellesley  Ave  Los  Aitpeles.  49,  Cal. 
Phofto— ARixona  24697 


D.C.  MICROAMMETERS 

4  144  UA  1*  aq  <i.R.  DO  14 . B  B.66 

4.144ua  1*014  ».K.DOiO .  1A6B 

4  44  aa  I*  aq  U.K.  DO  44 .  16.66 

R.F.  MILLIAMMETERS 


PRECISION 

PORTABLE  INSTRUMENTS 

Blngie  or  multl-raDge 
DC.  Mteroaniinetere.  from  4  ua  foi;  aeale 
Tbormo-ooopla  Ullliammetare.  from  1  4 
Ma.  Thormo-couple  voltmotero. 

Procitien  Electrical  Initrumant  Co. 

146  Grond  St, oat  Haw  Varti  11,  N.  V. 


SEARCHLIGHT  SECTION 


TUBESI 

TtsUd'QuarantMd 


OAi  I  M  JAft 

OAI  \«7I  «•  lAA 
OAM*  *4  iM 

omt  I  u  isa 

riRii  \iiA«  74  in7  _ 

EM  IAAIM  ?•  <,|  M4  74 

dal»4  V  HIM . -  -  - 


0/4 
f  I  a 


IHI  MIA 
IH4 

IN4  i4A 

IHTf.l 

IHil  4?t« 

in/j 

IHii 

iRja 

IHM 

ini7 

tnt^ 

iHii  tii' 

IMI7 


i<.ii  ri«A  14  4/4 

4  M  1<  M  14  <  AA 

44  M  HHM  il  AAI 
4i  :i  44  17  14  AA4 

I  M  i«.4«  4  M  AAA 

4a  if  il  4MA  7  44  AA7 
71  if  44  44  A  AM,  I 

44  |f  M  4  A4  AAR4 

41  if  A|  4  44  AAHA  aA.4 

I  14  K  4|  1  44  AAH?  I4A4 

•4  il»il  47  AAf  • 

44  it#  44  AAI  7 

i  44  Itii  I  lA  AAf  7fA 

4  M  if  14  4  M  AAI»ft 

4  lA  iUlA  H%  AA  4  M  AAr»A4. 


IHA4 

IHAa 

IH44 

IMa« 

If  4 
If  A 
If  Tf. 

1 1 »Af . r 
lllTf, 
ll»Af,1 
If* 

II  7<; 
II4<, 
ir7f.f 


IM4<« 
IIIAf . 
ItlAf, 


II  1»A 
II  »  If*  I 
II  114 


irAf.  t 
iriA 
loAf.  I 


4  41  it  1 

i  4A  it  M 

7  41  if.A 
44  Jill 
A  I  71  iiJI  A 
44  M  ilii 
14  M  liiA 
4  44  1117 
44  4A  11 1 1 
7  M  1111 
4  44  IJtl 
44  4A  ilM 
44  44  1H7 
44  44  ilia 
11  44  1114 
4  4A  1144 
a4  1144 
47  IJM 
47  llM 
4A  IJAa 
44  llAl 
44  llAl 
I  44  IHIA 
I  44  IHia 
?4  1H14 
I  AA  1A  if. 
44  1\\  M . 


aA  »AA 
44  1AM. r 
NA  IH4 
44  IHA 
71  1H7  1141 
44  IHII 
74  IH14 
44  IHlA 
44  IMIA 
A4  »f  II 
7A  if  J|  f  If 
74  if  44 
A4  IIIA  1144 
74  ll»ll A 
41  iri4 
A4  II  14 
44  4f»4 
A4  lOAf.T 
4A  IS4 
AA  l\  4 


A4  M  4(  11 
A7  4«  lA 
A4  IflT  1A7 


1  14  AAI»7 
1  lA  AAf A 
44  AAIA 
14  7A  AAf  Af • 


4  14  toAllA 
11  *4  AAIA 
4  14  AAKA 
11  M^AAKA 
IR  4A  AAI  A 
17  |A  AAI  7 
II  M'AASA 
A  7i4AAf»A 
14  aIIaaoa 

II  toIaaO?!* I 

U  74  AAiA 
14  M.AAMa 
41  mIaaaa 

41  M  AAAa 
14  44(AAH7C. 
14  M  AAIA 
|4  4A  AAI  Af.1 
14  4A  AAI  A 
14  4A.AAAA<.I 
44  *4  A  A 
44  AAVAf.l 
l4i4A\AA 
lilAH4f . 

TA  aha 

I  44  aHA 
1  44  aH7 

44  4HM. 

14  AHA4 
1  4A  AHAA 
I  7A  AH  A7 
•  7A  AH4  A 
7  41  AHI»A 

1  lA  AHf A 

2  4S  AHf  A 
II  4A  AHf  .AC. 

14  AHIU 
4A  AHJA 
14  44  AH^IM.  I 

4A  Af  A 
AA  M  A 

A4  Af  7 

A7  < 


A4  A14 

44  VIM.T 
M  AlA 
44  417 

•  I  Al7f.T 
74  A14f.f 


74  Al  A4« 

M  Al  A(.A 
77  Al  7 
44  AN4 
74  ASA4. 

I  M  AS7f*r 
44  AI*4<. 

41  A07 
I  44  aVI7 

44  AS4 
77  AS7 
44  ASM.  I 
47  ASA?<.T 
44  ASH7V 
71  AM  7 
44  AS|»?(.-r 
7A  ASfA 
4A  ASf? 

I  M  ASf. 7 
I  AA  ASM7 
47  ASJTf.l 
44  4SH7f;'l 
44  AS|  7<;i 


14  7R7 
1  44  7r7 
4  41  7f4 

17  7f.7  111! 
74  7117 
AA  717 
44  7K7 
44  71  7 
74  7S7 
41  707 
44  TH7 
74  7S7 

74  rr7 


1  17  II 

4  44  414 
4  44  44  A/4 


44  RKl  11 
4A  Hill 
1  41  rill  f:i 
44  HY14 

44  14A  _ _ _ 

44  14<;  M.i4  A4  41  til 
..  ....  I  ^  II4II4H 


4  U  44 
1  M  44 

Ilf  I  44  4H41 
I  14  f<;iM 

44  rc;i4s 


M  1AA4 
47  14A7 
AS  lAAf  M.r 
47  isns 
Al  ISHA 
44  iSHflAC.  I 

1  •!  IM  A 

7  4S1SIA4.T 

41  744  7  77  14SA 

417X7  KYfM  77  14H4<.T 

77  7V4  44  14>4 

1  44  7/4  44  147S 

1  44  144  14  lA/M.r 

74  IIAA  14  lA 

ftl  liA7  4A  17 

47  llAAf.f  44  Ff;i7A 

77ll4M7f.-f  M  14|>7 


44  4141  7M 
4|  4147 


•4  II 

14  M  Af  H4 
II  14  Af  OM. 
44  M  Afi4 
14  AA  AIM 
1A4  M  Al»4 
74  41  4  I  4  44  AfS 

#4  Af  11  44  74  AlA 

a4  44  M  f  ah  4  44  Af  7 

44  4011  11  M  Aift 

A4  4111  II  44  AlA 

74  4114  II  44  Af  A4.1 

I  44  4111  44  M  Af  7 

M  4H4<.Y  I  M  Af  4 

I  44  114  AAAf.A 


A4  Al  4f.T 
44  Al  4  A/.S 
44  Al  if.T 
I  44  AY  7f; 

74  A4A4;r 
44  A4  A4.1  i 
A4  A\AM 
I  44  A\  7<. 

44  a44  4<.T 
74  AV4  7f. 

1  14  aX4 
A4  AX4f.r 
44  ay  4 
41  AYA<; 

I  14  Al  7f. 

41  A/4  11/4 
44  A/7C; 

44  A/>  4<; 

•4  7A4  XXI 
44  7A4 
44  7AA 
I  lA  7A7 
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3pparatiia  Ikrpt.  10.  17.  173, 

4  onatnirtion  Mairrfala  iMpI 
Klrr*r«»nlra  lirpt.  tS.  30.  SI. 

ItrnrmI  Kadlti  4  ompi»ii.« 

4ilannlnl  A  4'o..  Inr..  4».  >1 
4«ra|diMr  Mrtalllikne  4  orp 
Itrrrn  Inatriimrnt  4  o 
ftrira  Krpr«MliH-rr  4  orp 


llaiMl>  A  Harman 
llaniwirk  llindir.  Inr 
llalhaaa)  Inatrnmrnf  4o 
lla> flon  4  ofnpan«  .  3.  W 
Ma>don  %lfK.  4  «»mpan!r,  ln<' 
lIHland  Krarart  h  4  ortM»rall«»n 
Mrllpot  4  oriMiratlon 
lira  Irll  •  Parkard  fitmpanjr 
llryar<»n  KJrt-frIi-  4  om{>an> 
llolllaton  Mllla.  Inr 


Indiiatrial  4  ondrn*rr  4  orp  SS5 

InlamI  Traline  laftfmratorira  ln<*  .  .  190 

Inatnimrnt  Krala|(»ra  4  ompan>  1*S 

Inirrtiatlonal  Rylalam  r  4  o  . 4.  .3 

lr«  incton  3  arnlah  A  laaulalor  4  ompany  .  .  lAI 


.IrlllfT  3faiiiifart  iirliio  4  orporallon.  4  -  4)  SSS 
.Irnarn  3laiiufa«'liirlac  (4»  II 

dohnaon  4  o..  K.  P  tlO.  SSI 

.fony  IHt..  Iloaard  H  .  4  Inrh  Mfe.  4  orp  SOS 
.lo>  3|anular4iiiinK  4  «impan>  SOI 


kalilr  f.iioinrrrtns  f'o 

Karp  Mrlal  Produrla  4’o.,  Inr 

Kartron 

Krn.'kiin  Tranaformrr  4  ompany.  In 
Kratrr  Hiddrr  4'ompan> 

Kinnr>  .3fanufart  urine  4  ompany 
KolUman  InatrumrnI  IH%.. 

H«|iiay  Ik  4ompan.« 


^  SERIES  10-12 

y  Electronantic* 
TUBE  PERFORMANCE  TESTER 

with  12  tLtMINT  frec-point 
Matter  lever  Selector  System 

To  tt%t  modern  tubes  for  only  one  cherKtertstif 
mil  not  nccessjrily  reveal  •vtrall  pt^Urinafico 
cepabihtitt  Tub*  circuits  look  for  Mtrt  mao 
jast  Mutual  CanOuctanct  or  otn«r  smit*  lector. 

In  th«  Precision  Electranaiiiic  Circuit,  too 
tube  PERFORMS  under  appropriately  phased 
selected  individual  element  potentials,  enconp 
passing  a  wide  range  of  plate  family  charKter* 
istic  curves  This  complete  Path  of  Operation  io 
integrated  by  the  mdicatirg  meter  m  the  posit'»t 
performance  terms  of  Replace  Weah  Good. 


•4 

0 

0| 

ol 

□ 

«  ® 

KBSOIS 

MOQCl  10-12-P:  m  ftKaiaa.  aartabk  hardoMU 
cava  vllh  laaf  camaartmaMt  and  hiafad  rtwav 
abla  eavar  Ai«a  l)*4  ■  17*4  a  3*4**  $fg  10 
A1«m  In  roiiotrr  ur  ra«k  paitrl  mramu 


*  PKildiat  ta  12  alaRitat  prangs. 

it  Pilamant  vattagts  fram  3a  ta  117  valts 

*  Tails  Naval  *  puts;  $  and  7  pin  acarns. 
daubla-capptd  M.E  ampiifttrs;  law  pawtr  trans- 
mining  tubas;  tU.  RE6AR01ESS  OF  FILAMENT 
OR  ANY  OTHER  ELEMENT  PIN  POSITIONS 

it  ISOLATES  EACH  TUtf  ELEMENT  RE6AR0LESS 
OF  MULTIPLE  PIN  POSITIONS 

it  OUAl  sbart  chack  saniltivity  far  spaciat  pur> 
past  tab#  satactian. 

4k  tattary  Tasts  undtr  dfnamic  laad  cand.tiens. 

it  Ouilt  ln  Ouai  Windaw,  brast-gaarad  rallar  chart. 

*  41/e'*  Fall  Visian  Malar. 

SEE  ilir  SUtfrr  Klr<iMM<«mlr  T»W 

Tr.itr*  ai  Ira.kliic  ratio  r<|iitpnirnl  «lUtiii>tii<M». 
SSlilr  talalna  .karriMflK  |*rr<i»t«m  TftI 
•wni  for  all  |>ha»r«  *4  .%  M  PM  an.1  TV. 


Ihan«»  PJytiir  Inmpan.v 
Ihivrn  Ca. 


lamlkda  P>lytronlra  Corp.»rall  in 
Stl  Ijempkin  l,n1»oratoriy .  Inc 

|.*,p  I  arolntr<Plnec«>moid  4'orp. 


M 


1 
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you  m 

the  Audax 


Pallor*  and  i  ump%my  lar..  I*  R 
Ranalfi*.  VabwHI  R  lar 

Rafii»n  f|a«fr1r«l  iMtrumaal  (o 
^«Hal  Trtilla  i  orptfiraCtan 
^lllra  mu.  <  |»r..  4mm^ 

^lalalarr  lakin  tWarIncB.  Id<- 
Mlnnra|M*IU  II«»na>«i^||  R^ulalof 
Imluvlrtal  lM%l«luii 
\||l<'hrll  Kaad  ln*Mlallun  (  Iim 
Vmp^r  %IIIU  <  u«ipMn> 
Hulrhrad  A  «  |  cd 


W  aldra  RohtiMwr.  Im  . 

Hatrimaa  Products  Co..  Im' . 

Wrikoter  Elorlrlr  Co . . 

Urilcr  Monofort urine  Compnor.... 

H  col  InetiouM*  KlcrtrCc  I  orp  . 

Mc»U*o  Klcctrtrol  Instrument  C  orp 
H  hltr  |>rnlnJ  Hfc.  C  omponj  ,  H.  !<  . 
HhlirhciMi  ••toMipine  I  omponr 
\%hllAc>  Mrinl  Tmd  to 
H  ll<-OK  nertfir  C  om|»on>  ... 


Notional  I  «>fBpaar,  lu« 

Nrn  Hampshire  Hall  Brarlnc 
New  Hermes 

Nea  ^orb  I  ransformcr  (  o 
North  %mertt  an  \«lotlfMi.  Iii< 
Notheifer  Ulndinc  lalH»ratur» 


Paper  Hachlner*  A  Kracan-li.  Ii 
PammiHint  Paper  Tut»c  I  orp 
Patton  %lo4lta>er  to. 

Phahi  Plaath*  I  orp«>rattf»n 
l*iasll(«  A  frle4'tr«inlra  Cn 
l*i»lara«l  l'Je«-lri»nl4-a  C  (■mimny 
p«itter  Instrument  <  o.,  Ine 
Precision  \pparatus  Cn.,  In<- 
l*re«  Ishkn  Pa|»er  Tiih#  C  o 
Presto  lie«(*r«llnc  C  orp<irat  Um 
I'tramitl  ^.le«trlr  Co 


tUs  It  St  rsor 
iscal  tfutnbwtsr 
Sf  Oftts  «• 


1  .vkt  HI  h;ht  su'tiov 

^  ClassxfirJ  AJfrrtistmj  I 


POLVPHAftC 

sris«ltlm 


.\i{enc>rB 


Kaillo  <  orp  of  \merl«a 


Kn4ll«i  Materials  i  orp<»mtl4iti 
Kailaat  K«|tress  C4tm|»aiM. 

\lr  P.vpresa  |H«lsli»n 
Kaulaiid  4  4»rp4trall4in 
Kanson  Kle4-lrl4al  Instrument  C 
Ka»the«*n  MaMofa4-tiirlne  I  o 
Hemler  Ctimpaiiy,  l.t«l 
Ke«  Rheostat  to 
Kuh>  Chemlt  al  4  4» 


to  40,000  cycles 

Tops  »s«o44|m'\|  r»  *vpe»f04  to  oil  on»e4  re 
p«o<hatK»a  metbu<ti  or><|  AMPf  KID  tAPf 
Kot  tN«  gtso*stt  fidelity  ond  losgs  r^ow  po««< 
bW  S»mpl»Asd  ope4e»»o"  pW«  u*»e  rsiwlt*  moh# 
AMrtX  wesaesHed  lor  ell  cf>taol  *e<ord*eg  wset 
CKioI  tope  »peedt  •*  »h  ew*omot<c  ecpKil* 

<et>oa  <Konge  ••  bet  ooe  ol  reony  eailwove  AMPf  C 
teatw*ot  ^  fur 

TIIIMITIIINO  •  IIOAOCASTING  •  liUAICH 


miiiiuincati 


aanluirn  4  (rmiMinT 
aancamo  P.lrt-trlr  Crimpant 
H«lenfin4-  Pleclrh-.  IMv  of  *‘N" 

4  4»rrucale«|  tliienr  he«|  trap  4  o 
N«'o«UI  Maiiufartiirlnf  to 
Hrrs«i«ne4  hanisms.  Inr. 

Nisma  Instruments.  Iiir 

N4m  lete  ln4luBlrlelle  \l  ^'\  . 

H4»la  Klei'trCr  C4im|»any  . 

HArensen  anil  4'anipany.  Ini'  ... 

upei'lalty  flattery  4 Umpauv 
a|>erry  44yr*MM'ope  4  ompan* 
Npraffiie  IJiu’trli-  4  imipans 
Ntai  lipirle  4  arhiin  t  o 
HtaniiarvI  l^eso  t  irmpaoy 
atamlani  I'rrsiMHi  H4eel  4  i* 
Htanilaril  Transformer  4  <»rp4»rall4i 
?sla%er  tomimny.  Ini'oriuirated 
•ilelnen  Mfg.  Co..  \Vm 
Hteyens  Mf*.  C'o..  Inr..  4fe«» 
aieaard  Mantifai-t urine  4  it..  I>  M 
Ntiufdarf  \lrrmft  Racllo  I  o 
aui»ert4»r  Tube  4  ompany 
Nyl%anla  Kle«trlr  PriMliiifs.  Inr 


.  attuns  ( 


h  A^wtciatcs  1: 


-trumrtit  I 


Nmrnca 


rektnmli.  Ini 
Teirtlslon  |.«iulpmrnt  4  i>rp 
fransraillo  I  til. 

Irtpirtt  Un  trlral  ln»trumrnt  I 


Thi«  |nd*t  I*  suitlUhed  s« 
readers  Cvsry  rare  i«  taken 
bat  ELCCTRONICH  atiemac 
errors  er  emit»ion« 
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to  get  more  for  your  money 

Re -Tube  with 


There  are  appr4i&imaiel>  i<M>  ^tanilard  i>pes  in  ihe  iumpleCe 
line  iif 

AMPEREX  TUBES 


Kmif>int:,  TratiMntding,  InuuMrial,  Kauiaiinn  Omntrr, 
Mmro-MrJiial  ...  there's  an  A-MPt-Ki-X  lube  for  almost 
any  electronic  application.  Have  you  our  latest  catalog.’ 
for 


AMPEREX  ELECTRONIC  CORP. 

?S  WASHINGTON  STREET,  BROOKLYN  I,  N  Y 


In  Canoda  ond  Newfoundland  t. 

Conadian  Radio  Monufaduring  (orp  ltd  ^ 

1 1 -1 9  Brentchfle  Rood,  leaside,  Toronto,  Ontario,  Canada  '  MT-e 


IIPEREX 

I 


replacements 

for  your  rectifier  •  •  • 

regardless  of  make! 


^  arc  D  H  S I G  N  F  D  h  y  F  I.  F  C  • 
TRONIC  TI  BF  Sptxull^t^  . 
in  a  laKtratory  that  t\  >cvond  tn 
nt>nc  in  the  utirlJ  and  v^ith  a 
haik^rtiunii  <4  cxpcricnvc  that 
cniunipax>CN  the  entire  htstt>r> 
4tf  clcxtrunii.  Joclitpnunt 


^  arc  bl'ILT  HFITFR  and  v^hilc  imixl  mako  may 
iiHfk  alike,  there  arc  hundrcxls  ot  little  structural  de¬ 
sign  differences  in  AMPfRFX  tuSes  that  C4»mhine  tt> 
make  a  BIG  difference  in  stability  and  resistance  to 
shock  or  vibration 


^  are  l.l>NGER  FASTING  because  ot  dose  electrical  ttilerances. 
C4»nservati>e  ratings,  ri^id  mechanical  requirements,  careful  construc¬ 
tion.  plus  painstaking  inspecti«>n  and  test  .  to  assure  the  maximum 
number  of  operating  hours  scithin  «>ur  specified  ratings 


^  arc  LO^X'FR  in  (,OST  lower  in  initial  cost  lower  m  ettst  per  operating  h*>ur- 
As  thousands  of  t>thers  already  base  done,  fry  AMFFRFX  prove  it  yourself,  i 
your  equipment 


^  are  AVAIL  ABLE  fur  IMMEDIATE  DELIVERY  by  leading  radi.Y  parts 
distributors,  wh*!  have  AMPEREX  tubes  IS  STOCK.  >X'e  list  a  few  of  these 
establishmemts  that  are  prepared  to  serve  yim  instantly 


AlLtCO  RADIO  CORP,  933  West  Jaeksofi  Blvd  .  ChfCafO  7,  llhnots 
W  0  BRILI  i  CO  ,  198  tOth  Street.  Oakland.  Calitorn.a 

DE  MAMBRO  RADIO  SUPPLY  INC  .  1111  Commonwealth  Avenue.  Boston  IS.  Massachusetts 

CRABTREE'S  WHOLESALE  RADIO,  ^608  Ross  Avenue.  Dallas  1.  Texas 

A  W  MAYER  CO  .  89S  Boylston  Street.  Boston  IS.  Massachusetts 

RADIO  8  ELECTRONICS  PARTS  CORP  .  323S  Prospect  Avenue.  Cleveland  IS.  Ohio 

SOUTHEAST  AUDIO  CO.  112  West  Union  Street,  JKksonville.  fiortda 


•  ••for  mobile  communications 


l^lR^  AKI  1W<)  uniH-JCablf  VHI'  power  lube  eomhi- 
iijiioiiN  tor  mobile  iran>mi((er  JeNigns  where  high 
ertieientA  ami  exireme  compaetness  are  paramount  re- 
tjuiremenls.  All  four  ol  these  R<  A-ileseloped  lubes 
base  high  power  gain  amt  mas  therefore  be  operated 
at  relaliseb  low  plate  soilage  to  proside  large  power 
output  with  small  drising  p»>wer. 

1  he  K<  A-^'b^  miniature  ispe  beam  power  lube  is 
sers  suitable  as  an  output  stage  ol  low-power  mobile 
transmitters  and  as  a  doubler  or  iripler  in  higher- 
|sower  units.  It  can  be  operated  with  full  input  up  to 
f-S  .Ml.  I  he  K<  A-Jl  2b  is  intended  primarils  for  use 
in  the  driser  stages  or  the  output  stage  ol  emergems 
mobile  or  I  M  transmitters.  It  can  be  operated  with  lull 
input  up  to  I  2  A  Ml .  and  w  ill  pros  ide  an  output  of  about 
1  '  w  alls  at  1  b()  Mi. 

Ihe  K(  A-AblN  power  pentode  and  the  K(.A-2F2-t 
Iseam  power  lube  are  ifuiik-healing  tspes  w  iih  low  fila¬ 


ment  drain,  and  are  partiiularls  suitable  for  mobile  and 
emergem  s  -eommuniiations  transmitters  w  here  the  op¬ 
erating  power  siippls  must  be  kept  small.  Hoih  Ispes 
are  designed  for  intermittent  operation.  The  K(  A-Ab  1  H 
is  superior  as  a  doubler  or  iripler;  the  K(  A-2F2-I,  as 
the  final  amplifier  in  low -power  F.M  transmitters. 

Alreads  prosed  in  thousands  ol  installations,  these* 
K(  -A  lubes  lan  be  depended  upon  lor  their  i|uulils, 
ruggedness,  and  superior  performance. 

RCA  Application  Engineers  are  reads  to  work  with 
sou  in  appising  ans  of  these  or  other  K(  A  lube  ispes 
to  sour  speiifii  designs.  For  further  information  write 
K(  A.  (  iimiiieriial  I  iigineering.  Seiiion  IU2K.  Harri¬ 
son.  New  lerses. 


RADIO  CORPORATION  of  AMERICA 

EtECTRON  TUREE  HARRISON.  M.  S. 


